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GENERAL  DIRECTIONS!  TESTING  AND  ADJUSTMENT,  PART  A 

Inis  is  a test  of  your  knowledge  of  the  procedures  involved  in  testing 
and  adjusting  the  TERRIES  missile  and  its  associated  test  and  eg<-. 

merrc,  ^ * *** ^ 

You  will  >e  asked  questions  about: 

The  steps  to  be  taken  during  a testing  and  adjustment  procedure 

The  equipment  to  ’*  used  to  make  a test  cr  adjustment. 

The  adjustment  -nd  replacements  to  be  made  as  the  result  of  a test. 

gure_ to^nswer  every  question  in  the  test,  but  do  not  spend  tor,  much 
time  on  any  one  problem^  StTme  of  the  questions  are  more  difficult  than  others- 
if  you  are  not  completely  sur»  cf  the  correct  answer  to  a problem,  make  ?he 
best  guess  you  can  and  ~o  cn  to  the  next  one. 

The  examiner  will  instruct  you  how  to  fill  out  the  enclosed  answer  sheet 

thrnnrnb?8  ^ aXl  lnfornation  that  is  required.  Mark  you ir  answers  to 

the  problems  -*r.  this  test  on  this  answer  sheet.  For  each  question,  heavily 

belolir  thS  £ iaCS  WhlCh  033  thS  3ame  nUmber  an  the  answer  Y°,J  select,  as  shown 


* 

\ 


II 


II 

II 


II 

II 


I 

II 


I! 

I 


!i 

II 


r • "hie  examPle>  Anuwe?v3  '•  s marked  as  being  correct  for  problem  I and  Au-ver 
nrnM ^ar j „as  oeir'g  correct  for  problem  II.  Mark  only  one  answer  for  '^K~ 
problem.  If  you  mark  two  or  more  answers,  neither  will  be  counted  as  correct. 

8heet  1,111  be  adored  by  an  electrical  test-scoring  machine 
-his  mdvnire  will  score  your  paper  accurately  only  if  you  use  tr  =>  speci^ 

if  y°U  lndiCatft  ^ answer  vlthTs^id 
‘ pel‘  ir-ark*  OUxxd  black  ^ks  are  nade  by  goin,  over  m»vir 

a ana  pressing  firmly  on  the  pencil.  'The'teflt  scori^chine^ 

cannot  distinguish  between  intended  answers  and  stray  pencil  marks  or  dots 

a-a  ^r-  r^Lk°th  ange  any/n3wer  al^eady  marked,  erase  the  mark  completely* 
f“*  "t  th  a“sue:  Paired.  Bo  not  cross  out  , mark.  If  you  are  care- 

less in  erasing,  or  il  you  leave  unintentional  marks  or  dote  on  or  near  tie 
-r«K»r  spaces,  such  narks  my  he  counted  by  the  machine  as  m*  ,Ve 

-v:  SCOre  1411  be  l0“e‘‘  th“  14  stoWd  be.  Do  not  let  yovx  Jail'S  T- 
of  the  answer  spaces  until  you  actually  mark  your  answer.  v 

Make  no  marks  on  the  test  booklet.  Scratch  paper  is  supplied  for  you  to 
iT  in  making  any  drawings  or  computations  you  think  necessary.  Do  not  turn 
t.ie  next  page  until  you  are  instructed  to  do  so. 


CONrIDEX'  i. AL  SECURITY  INFORMATION 


CONFIDfiJJTlAL  SECURITY  INFORMATION 


RECEIVER 

PLEASE  NOTE:  AT.T.  ttstwc  tm 

«»XW  XII 

THE  RECEIVER  SECTION  REFER 
TO  THE  S 1 1PERHET ERODYNE 
RECEIVER. 
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# I,  While  a TEHRISk  receiver  is  in  a nisslle,  u check  on  its 

sensitivity  my  b#  mad;*  scst  rapidly  by  using  which  of 
the  following  combinations  of  to sting  units;  ? 

1.  A US  ac.  oscillator  and  a vmcuun  tube  voltaeter. 

2*  The  Raduir  Baas  Simulator  and  the  Monitoring  Panel. 

3.  The  Flight  Beady  Indicator  and  the  Guidance  Analyser  * 
k»  The  BuCfc-d  Functional  Test  Xqai,p*snt  and  a synchroscope. 


After  installing  a new  klystron  local  csci.vint.o>:  in  TSSMEk, 

the  first  step  in  tuning  the  new  oscillator  and  AFC  Systea 
is  which  one  of  the  following? 

1.  Turn  the  "AFC  on-off"  switch  to  OF?. 

2.  Turn  the  "AFC  on-off"  switch  to  OR. 

3*  Operate  the  "Reflector  Voltage  Adjustment"  to 
obtain  maximal  "Crystal  Detector  Current”. 

U*  Operate  the  "Klystron  cavity  tuning  » i1 * 3  *ust»ent" 
to  obtain  uaxiann  AOC  voltage. 


3_.  In  aligning  the  second  triple  of  the  TgRgrm?  receiver  i„F. 
strip,  (see  diagram  on  opposite  puge)  the  band  pa  so  is 
found  to  be  6*5  *c.  To  obtain  the  7.1+  ac.  band  pass  required, 
which  o ns  of  the  following  should  be  dons? 

1.  Decrees*  ft-133 

uu-roase  B-133 

3.  Cca&prees  L-107 
U.  Elongate  L-107 
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U.  In  order  to  align  the  Roll  Stabilization  system,  the  first  step 
is  tc: 

1.  balance  the  phase  comparator. 

2.  adjust  the  Roll  amplitude  potentiometer  on 
the  Monitor -1  -g  Panel. 

3.  adjust  the  Ro.'.leron  trim  potentiometers, 
li.  check  the  Roll  Corrector  synchro  armature 

position. 


5.  After  replacing  the  Roll  Corrector  package,  a missile  systems 
test  is  run  using  the  Monitoring  Panel.  Testing  proceeds 
satisfactorily  up  to  the  part  of  the  test  concerning  the  Roll 
System,  It  is  found  that  although,  rclleron  trim,  speed  and 
sensitivity  are  within  tolerance  limits,  the  direction  of  roll 
correction  is  180°  out  of  phase  with  roll  error. 

To  eliminate  the  trouble,  the  correct  procedure  is  tor 

1.  replace  the  Guidance  Package, 

?,  readjust  the  Roll  Free  Gyro. 

3,  adjust  the  phasing  potentiometers  of  the 
intelligence  converter, 

1*.  reverse  the  S-,  and  leads  between  the  Gyro 
Pick-off  synchro  and  the  Roll  Corrector 
synchro. 
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The  proper  orientation  of  the  rotor  of  the  missile' s Roll 
• rec tor  Synchro  is  to  te  checKod.  The  nissile  is  set  in  the 

launch  position  cn  the  roll  stand;  the  missile  operate  relay  is 
actuated:  and  the  missile  is  rolled  C.C.W*  67-1/2°, 

The  Monitoring  Panel  indications  should  be: 


Rolleron  Protractor 
Reading 

Roll  Free 
Gyro 

1. 

C) 

0 

CM 

1 

0.0  V 

0° 

0,0  V 

3. 

0° 

10.0  V 

h. 

*20° 

10*0  V 

-FT  • -T  , !•  -■  TB  • :,iy  •;  , • - , 
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7.  Each  of  the  following  lists  contains  four  operauions  (checks  or 
adjustments)  which  must  be  performed  during  a Monitoring  Panel 
test  of  the  guidance  system. 

Which  list  indicates  the  correct  sequence  of  performing  these 
operations? 


1.  a.  Computer’  and  wing  limits  checks  3. 

b.  Integral  response  check 

c.  Wing  trim  adjustments 

d.  Wing  speed  check 

2,  a Integral  response  check 
bo  Wing  trim  adjustments 

c.  Wing  speed  check 
a.  Computer  and  wing  limits  checks 


a«  Wing  s -'ted  check 

b.  Computer  and  wing  limits  checks 

c.  Integral  response  check 

d.  Wing  trim  adjustments 

Uo  a.  Wing  trim  adjustments 

b.  Wing  speed  check 

c.  Computer  and  wing  limits  checks 

d.  Integral  response  check 


8.  in  the  final  adjustment  of  the  Intelligence  Converter  phasing 
potentiometers,  the  correct  programmer  time  setting  and  signal 
input  are : 

lo  Programmer  at  10  seconds,  radar  or  beam 
simulator  at  6 db  error  and  -15  dbm  range. 

2.  Programmer  at  3^0  seconds,  radar  or  beam 
simulator  at  6 db  error  and  -15  dbm  range. 

3.  Programmer  at  10  seconds,  30  cps  reference 
and  error  signals  from  Monitoring  Panel  to 
missile. 

if#  PrograiTuTier  a 3 Seconds*  30  epa  refereiice 
and  error  signals  from  Monitoring  Panel  to 
missile. 
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electrical  system 

(POWER  SUPPLY  AND  SWITCHING) 


i 

i 
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Three  steps  are  involved  in  the  procedure  for  adjusting  the 
outputs  of  the  regulated  power  supplies  * 

9.  The  first  step  is: 

1.  Adjust  the  positive  supply  to  +200  volts. 

2.  Adjust  the  negative  supply  to  -200  volts. 

3*  Check  the  alternator  output  frequency. 

i,  Check  the  alternator  voltage „ 

10.  The  second  step  is: 

1,  Adjust  the  positive  supply  to  +200  volts, 

2,  Adjust  ths  negative  supply  to  -200  volts. 

3,  Check  the  alternator  output  frequency. 

Iu  Adjust  the  difference  voltage  to 
+ 0,2  volts, 

« 

11.  The  third  step  is: 

1.  Adjust  the  positive  supply  to  +200  volts. 

2.  Adjust  the  negative  supply  to  -200  volts, 

3.  Check  the  per  cert  ripple  in  both  supplies, 
li.  Adjust  the  difference  voltage  to  ± 0.2  volts. 
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When  checking  the  missile  regulated  power  supply  with  the 
Monitoring  Panel,  the  following  results  are  recorded: 


Function  Tested 

+200  Volts 

-200  Volta 

Difference 
Voltage  +200  V 


Panel  Reading 
+201.2  7 
-200.0  V 
+1,2  V 


Limits 

+198  to +202  V 
-198  to  -202  V 
+0.2  V 


In  order  to  bring  the  voltage  values  within  speclfled  Ulnlt 
the  technician  should: 


le 


3. 

h. 


replace  the  power  supply  package. 

re place  the  primary  reference  voltage 

regulator  tubes.  6 

adjust  the  negative  reference  calibration 
potentiometer, 

potSi«t«!ittia : 6fera"ce  caUbratlon 


13.  Viheu  checking  the  missile  regulated  power  supply  with  fe 
Monitoring  Panel,  the  following  results  are  recorded. 


Function  Tested 
+200  Volts 


-200  Volts 

Difference 
Voltage  +200  V 


Panel  Reading 
+207.1  V 
-207.0  V 
+0.1  V 


Limits 

+198  to +202  V 
-198  to  -202  V 
+0.2  7 


In  order  to  bring  the  voltage  value,  wltbir,  specified  limits, 
i/he  technician  should: 


1. 

2. 

3. 

lie 


replace  the  power  supply  package. 

replace  the  primary  reference  voltage 
regulator  tubes. 


adjust  the  negative  reference  calibration 
potentiometer. 


adjust  the  positive  reference  calibration 
potentiometer. 
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i 
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•MR  AND  HYDRAULIC  SYSTEM 


j 

| 

| 

S 


f 

i 


COKFIDBUTXAl  SECURITY  IR^BKATlS© 


l 

* \ 

5 

4 

. 

life.  Will©  a missile  air  bottle  is  being  charged,  the  autopac 
is  kept  from  cycling  by? 

1.  a cap  on  the  air  exhaugt  port. 

2.  an  adjustment  of  the  air  pressure  regulator „ 

3.  a check  valve  in  the  external  air  connection. 

4.  the-  position  of  the  air  shut  off  valve . 


When  the  sections  of  a missile  are  assembled  the  hydraulic 
couplings  are  connected i 

A 

X.  by  screwing  together  pipe  unions  on  each 
coupling  before  the  missile  sections  are 
mated. 

2.  by  screwing  together  pipe  unions  on  each 
coupling  after  the  missile  sections  are 

mated. 

3.  automatically,  as  the  dust  caps  are 
punctured  by  mating  the  missile  sections 

together* 

4.  automatically,  after  the  du3t  caps  have 
been  removed,  by  matinig  the  missile 
sections  together. 


t 

i 

i 

1 

/f  i 


35. 
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1^.  The  phasing  control  of  the  Beam  Simulator  is  used  to 

inject  a "Left  Down"  (L5°  from  horizontal)  error  signal 
into  a missile  under  test*  Which  of  the  following 
should  move  if  the  missile  is  operating  properly? 

io  A wings 

2,  i wings 

3.  Bouh  A and  B wings 

Us  Rollerons 


i 

t 

j 


17^  During  certain  test  operations  using  the  Monitoring 
Panel,  it  is  necessary  tc  close  the  oil  shut-  off 
valve  on  the  hydraulic  motor* 

If  this  valve  were  left  open? 

A 

01i  would  leak  from  the  hydra  :xlic 
motor  housing. 

2,  the  regulated  200  volt  supplies 
would  be  over  driven* 

3*  insufficient  oil  pressure  would 
be  available  for  driving  the 
the  hydrauxic  actuators, 

U«  the  alternator  would  overheat 
and  perhaps  burn  out. 


When  rsnlaMno  trsiMiun. 
o - —»*«•» 

is  necessary  to  check 


rubes  in  missile  components  it 
new  tubes  bys 


1*  use  of  a standard  emission  checker $ 
but  rap  tubes  sharply  with  a mallet 
i<u  aecect  microphonics, 

2.  use  of  a standard  tube  checker  in 
conjunction  with  a high  ng"  tester. 

3»  running  a missile  systems  test  after 
replacement  of  the  defective  tube, 

h,  testing  with  a dynamic  mutual  con- 
ductance tube  tester. 
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HYDRAULIC  CHARGING  UNIT 
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8>9>ty  Hydf tulle  Charging  Dnit  i3  to  be  used  for  charging  new 
hydraulic  oil  into  a missile  tiiich  now  contains  hydraulic  oil. 
The  Charging  Unit  is  set  up  as  follows s 


i 

■j 

i 

a 

iti 


4 

. s 


-Is 

.3 


a*  All  valves , except  the  vacuum  f rtekr.  v.jiva 

on  the  vacuum  pump,  are  closea, 

b0  All  switches  are  in  the  closed  or  "OFF" 
position, 

c.  The  external  air  supply  is  connected  and 
the  air  pressure  regulator  properly  ad- 

inatort 

*/v-u9 

d*  The  Charging  Unit  is  connected  to  an 
electrical  power  source 0 

Select  the  next  sequence  of  operations  to  be  performed. 


io  Connect  missile  connection  hose  to  fluid  container, 
(Open  filter  bypas.3  valve), 

2,  Open  filter  bypass  valve. 

Connect  missile  connection  hose  to  missile, 

3,  Connect  missile  connection  hoaa  to  fluid  container. 
Open  air  valve 

iio  Connect  missile  connection  hose  to  missile. 

Open  air  valve. 


A 


i 

i 


* 


10 


aitwMaiiilii  r.iMl’af  mm 


I 
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20. 


ail.  a i.  being  .r.cueted  by  the  Hydra, die  CUrging 

Unit  the  eutopec  ie  cycled  end  the  eervo  revere.  celerity 
ewltch  actuated.  Alter  evecuetion  1.  completed,  rnlch  eeoueno 

°*  3PerSn°na  cor"eW*'  *'-*rt*  -lieeiie  charging  procedure! 


1«  Turn  off  vacuus  pump. 

Close  vacuum  valve.- 
Open  air  valve. 

Close  filter  bypass  valve.. 

2.  Close  vacuum  valve. 

Open  air  valve. 

Turn  off  vacuum  pumn. 

Close  filter  bypass' valve. 

3.  Close  filter  bypass  valve, 
close  vacuum  valve. 

Turn  off  vacuum  pump 
Open  air  valve  . * 

4.  Close  filter  bypass  valve 
Turn  off  vacuum  pump,. 

Open  air  vaZve. 

Close  vacuum  valve. 


jtb> 
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21*  The  release  valve  on  the  Hydraulic  Charging  Unit  is  opened 

and  closed  to  release  any  vacuum  or  pressure  trapped  in  the 
Charging  Unit*  This  should  be  done  in  which  of  the  following 
sequences i 

1*  adjust  the  temperature  compensator; 
open  and  close  the  release  valve; 
close  the  manifold  poppet  valve, 

2,  adjust  the  temperature  compensator; 
close  the  manifold  poppet  valve; 
open  and  close  the  release  valve, 

3*  open  and  close  the  release  valve; 
adjust  the  temperature  confensation; 
close  the  manifold  poppet  valve, 

U,  close  the  manifold  poppet  valve; 
open  and  close  the  release  valve; 
adjust  the  temperature  compensator. 


22,  Oil  io  filtered  by  circulating  it.  within  the  Hydraulic 

Charging  Unit-  During  this  operation  the  pressures  in  the 
sump  and  reservoir  should  be; 


1,  high  vacuum  in  the  sump;  high  pressure 
in  the  reservoir, 

2,  high  pressure  in  the  aunp;  high  pressure 
Vacuum  in  the  reservoir, 

3,  high  vacuum  in  both  sump  and  reservoir, 

ii,  approximate  atmosphere  pressure  in  both 
sump  and  reservoir. 


20 


5.“ 


CONFIDENTIAL  SECURITY  INFORMATION 


FLIGHT  READ!  INDICATOR 


I 

I 


CONFIDENTIAL  SECURITY  INFORMATION 


' — 

OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM- UP. 

ADVANCE  KNOB  TO  "B"  "WHEN  METERS  COME  TO  REST  AFTER  WARM-UP 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 

METERS  AT  REST  IN  "GREEN1'  AREAS  .INDICATE  FUNCTIONS  IN  TOLERANCE. 

METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLEPANCE 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 


SWITCH 

A METER 

B METER  | R METER  2 

A 

p 

"A"  WING  ZERO 

! DURING  B°OST  PHASE 

"B"  WING  ZERO  AND  j ROLLERGN  ZERO  1 

FIRING  INTERLOCK  f ROLL  DEMODULATOR  BALANCE  1 

B 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  POSITION  AT 
1/li  GAIN,  ROLL  SENSE 

C 

MISSILE  TIMER  BEGINS  OPERATION 


DESTRUCT  OPERATION 

D 

"A"  SYSTEM  ZEP.O 

"B"  SYSTEM  ZERO 

TIMER  AT  UO  SEC  POSITION 

E 

"A,!  FLOATING  LIMITS 

( GITTnANC.F  DA.r-H'A --  fiftTN) 

n3"  FIXATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

i 

F 

"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

" B'1  FLOATING  LIMITS 
(REVERSE  PHASE) 

I 

FUZE  AMPLIFIER  CURRENT 

G 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

FUZE  OSCILLATOR  CURRENT 

FLIGHT  READY  INDICATOR 


CONFIDENTIAL  SECURITY  INFORMATION 


CONFIDENTIAL  SBCURITX  INFORMATION 


23. 


Z,  T U fr“"  ‘ KiS0U8  te'1  *«<  *.  flight  Read, 

Indicator  .re  given  belov.  Three  of  iheea  results  indict., 
possible  malfunctioning  of  the  Flight  Ready  Indicator,  one 
indicates  a poe.ible  mie.lle  fault.  Select  the  one  which  i. 

13  - - mght  ita 


Switch 

Position 

1.  A 

D 

2 c A 

3 

3.  B 

A 

h . G 

D 


Meter 

Indication 

Meter  A i_n  tolerance 

A out  of  tolerance 

" Aw 

" A out  of  " 

" B in  n 

" B out  of  " 

" A In  " 

" A out  of  " 


21*. 


When  the  Flight  Ready  Indicator  is  used,  an  auxiliary  ecurce 

“ ‘•'ara'UP  P°*r  18  Which  one  of  the  following 

power  sources,  if  it  vnro  „„.d  ^ 

would  bs  w>at  likely  to  causa 

damage  to  the  missile? 


1. 


28  volts,  1*00  cps,  single  phase,  grounded. 

115  volts,  1*00  ope,  single  phase,  ungrounded. 

3 phSM*  f 'connsct,d 
grounded3neutralP* ' 3 Ph“e’ 
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G2HSRAL  nzsscirnss:  TESTJJtu  A5E  AD7U855SE7,  PART  B 


This  1b  a,  test.  of  your  knowledge  of  the  procedures  involved  in  testing 
and  adjusting  the  TERRIER  missile  and  its  associated.  tes4  and  servicing  ssuip- 

laent  • 

You  will  be  asked  questions  about;: 

The  steps  to  be  taken  during  ■ testing  and  adjustment  procedure. 

The  equipment  to  be  used  to  make  a test  or  adjustment. 

The  adjustment  and  replacements  to  be  made  as  the  result  of  a test. 

Be  sure  to  answer  every  question  in  the  test,  but  do  net.  spend  too  much 
time  on  any  one  problem,  Some  of  the  questions  are  more  difficult  than  oibersj 
If  you  are  not  completely  sure  of  the  correct  ar  ever  to  a pr ot  lets  trike  4hc 
best  guess  you  can  and  go  on  to  the  next  one. 

The  examiner  will  instruct  you  how  to  fill  o-t  the  enclosed  answer  sheet. 
When  doing  this  jprlnt  all  information  that  Ib  required.  Mark  your  answers  to 
the  problems  in  this  test  on  this  answer  sheet.  For  each  question,  neavl.Ly 
blacken  the  space  which  has  the  same  number  as  the  answer  you.  select,  as  shown 
below: 


I 


2 3 


4 5 


II  II  I II 


a II 


II  II  I II 


In  this  example.  Answer  3 is  marked  aa  being  correct  for  probLem  T and  Answer 

£ Is  marked  as  being  correct  for  problem  II.  Mark,  only  one  answer  for  each 
problem.  If  you  mark  two  or  mare  answers,  neither  will  be  counted  as  correct. 


This  answer  sheet  will  be  scored  by  an  electrical  test-scoring  machine. 
This  metenine  will  score  your  paper  accurately  only  if  you  use  the  special 
pencil  that  has  been  supplied,  and  if  you  indicate  each  answer  with  a so Lid 
black  pencil  nark.  Solid  black  marks  are  made  by  going  over  each  mark  two  or 
three  times  and  by  pressing  findy  on  the  pencil.  The  test-scoring  machine 
cannot  distinguish  between  intended  answers  and  stray  pencil  marks  or  dots. 

If  you  want  to  change  may  answer  already  marked,  erase  the  nark  completely 
and  then  mark  the  answer  desired.  Dc  not  cross  rut  a nark.  If  you  are  care- 
less in  erasing,  or  if  yuu  leave  unintentional  marks  or  dotB  on  or  near  the 
answer  spaces,  such  marks  may  be  counted  by  the  machine  as  wrong  answers, 
your  score  will  he  lower  than  it  should  be.  Do  not  let  your  pencil  touch  any 
of  the  answer  spaces  until  you  actually  mark  your  answer. 


Make  no  marks  cm  the  test  booklet.  Scratch  paper  is  supplied,  for  you  to 
use  in  making  any  drawings  or  computations  you  think  necessary.  Do  not  turn 
the  next  page  until  you  are  instructed  to  do  so. 
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1 - In  order  to  calibrate  a Brush  Eeccrdsr  for  signal  amplitude, 
which  of  the  following  instruments  or  combinations  of 
instruments  should  be  used? 


/I.  The  Monitoring  Panel  oscilloscope. 

2.  D.C.  VTVM. 

3.  A.C.  VTVM. 

U.  D.C.  VTVM  and  the  Monitoring  Panel  oscilloscope. 


2_»  m order  to  check  the  roll  rate  change  oi  the  roil 

stabilization  system,  it  is  necessary  to  accurately 
calibrate  the  Graham  drive  for  frequencies  of  0*1  cps 
and  5 cps. 

This  can  be  done  by  using: 


1.  the  Monitoring  Panel  oscilloscope 0 

2.  the  Graham  drive  vernier  dial. 

3«  the  Monitoring  Panel  frequency  meter, 
lu  the  Brush  recorder. 


2* 


It  is  desired  to  check  the  static  linearity  of  the  Monitoring 
Panel  D.C.  amplifiers  and  Brush  recorders.  The  signal  sources 


3 4* itJ  _ _t_ a.  

CLAtwa  XA10SA1UJUOUVO  U0C4.  X.XJX  UUXO  UUCU&  dU'tl  » 


1.  a square  wave  generator  and  the  Monitoring  Panel 
Brush  recorder. 

2,  the  Monitoring  Panel  electronic  chassis  internal 
voltages  and  the  Monitoring  Panel  VTVM. 

3«  the  output  of  Monitoring  Panel  sine  wave  pot  and 
the  Monitoring  Panel  oscilloscope. 

ii»  an  audio  oscillator  and  a distortion  analyzer. 


- 2 - 


CONFIDENTIAL  SECURITY  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 

I 

i±i  In  setting  up  a missile  for  a missile  systems  test  using  the 

Monitoring  Panel,  protractors  are  substituted  for  one  rolleron 
and  each  wing.  The  next  step  after  installation  of  the 
protractors  is  to: 

1.  install  the  external  air  supply  fittings. 

2.  manually  renter  the  protractor  indicators  with 
respect  to  activator  stops. 

3*  adjust  the  wing  and  rolleron  trim  pots  to  center 
protractor  indicators. 

Ur  make  cable  connections  between  panel  and  missile. 


la  In  checking  the  Monitoring  Panel,  the  following  readings  are 
obtained  from  the  electronic  chassis  meters 

Switch  Position  Reading  Normal  Voltage- 

1 -235  V -25 0 V 

2 +301  7 +30C  V 

In  order  to  bring  these  readings  into  tolerance,  the  correct 
procedure  is  to: 

1.  adjust  the  negative  supply  regulating  potentiometer. 

2.  adjust  the  positive  supply  regulating  potentiometer. 

3«  xirst  adjust  the  positive,  then  the  negative  incply 
regulating  potentiometers. 

h»  first  adjust  the  negative,  then  the  positive  supply 
regulating  potentiometers. 
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1 

mam 

Readings 

Obtained 

Specified 

Li  rrn  +.a 

Rollsron 

Trim 

Adjustment 

Ground  servo 
amp,  input. 
Adjust  trim  pot. 

Rolleron 

position 

0°  center 
backlash 

0°  center 
backlash 

Rolleron 

Speed 

Check 

li.SVD.C.  step 
signal  to  input 
roll  aurvo  amp. 

Record  of 
Rolleron 
position 

/Tn°  \ 

{rolleron  J 
V motion  J 

. 

Max.  speed 
200  per 
sec. 

Roll 

woiioi hi Vi  ty 

j 

Roll  Missile 
20°  CCW 
10°  CCW 

Pull  Stepn  lanyard 
Roll  Missile 

30°  CCW 

Rolleron 

prj  :j  ifinn 

Normal 

Normal 

Normal 

Normal 

0°  to  0.9° 

1 -1Q  to  3^1*° 
h.6°  to  lj7li° 

1 JL  C A 1 ~ I C 

U.O  tOJ.J,4 

Roll 

Dynamic 

Sensitivity 

D.C.  signal  to 
input  servo 
amp.  at  a sine 
rate  of  0.1  cps 
and  5*0  cps. 

Record  peak 
to  peak  roll- 
eron  angle 
at  both  fre- 
quencies , 
Compute  gain 
ratio,  J 

Gain  ratio 
1.7 

Gain  ratio 
1.2  to  1.8 

6.  A missile  which  has  passed  the  FRI  check  successfully  is  given  a missile 
systems  test  using  the  Monitoring  Panel.  Partial  results  of  the  missile 
systems  test  are  given  above  with  the  cut-  rtf  -tqleranoe  reading  encircled. 
All  other  portions  of  the  test  are  passed  successfully. 

Referring  to  the  test  results  given  above  and  to  the  FRI  Operating 

Instructions  shown  on  the  opposite  page,  determine  the  next  step  to  b« 
taken. 

1.  Replace  the  missile  roll  corrector, 

2.  Replace  the  missile  guidance  package, 

3.  Check  the  Monitoring  Panel  with  the 
set  up  Monitoring  Panel  Test  Unit, 

iu  Trouble-shoot  the  FRI. 
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0PS4ATIN0  INSTRUCTIONS 

ADVANCE  KNOB  TO  nA"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM-UP. 
ADVANCE  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WARM-UP. 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 
METERS  AT  REST  IN  "GREEN"  AREAS  .INDICATE  FUNCTIONS  IN  TOLERANCE. 
METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE. 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GIRO  CAGES. 


SWITCH 

A METER 

B METER 

R METER  | 

A 

"A"  WING  ZERO 

DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 

FIRING  INTERLOCK 

ROLLERGN  ZERO  p 

ROLL  DEMOniTLATOR  BALANCE  * 

B 

,:A"  WING  ZERO 
DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  POSITION  AT 
l/k  GAIN,  ROLL  SENSE 

C 

MISSILE  TIMER  BEGINS  OPERATION 

OBSTRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

TIMER  AT  UO  SEC  POSITION 

• 

E 

"A*  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

"B"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

F 

"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 

FUZE  AMPLIFIER  CURRENT 

0 

"A"  SYSTEM  ZERO 

i 

"B"  SYSTEM  ZERO 

FUZE  OSCILLATOR  CURRENT 

FLIGHT1  READY  INDICATOR  j 


* 
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MONITORING  PANEL  30  CPS  SIGNAL  GENERATOR  SECTION 


As  a result  of  a missile  systems  test  using  the  Monitoring 
Panel*  it  is  suspected  that  the  30  cps  phase  shifting 
amplifier  shown  in  the  above  block  diagram  is  incorrectly 
calibrated.  In  order  to  check  the  phase  of  the  amplifier 
output  voltage,  which  of  the  following  combinations  of 
signal  source  and  test  instrument  should  be  used? 

Signal  Source 

1*  • 30  cps  reference  generator 

2.  Audio  oscillator 
3»  Audio  oscillator  * 

L*  • 30  cps  reference  generator 


lest  Instrument 
Oscilloscope 
Spectrum  Analyser 
Headphones 
VTVM 


- 6 - 


OoNFIDSHTIAL  SECURITY  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


* 


6.  When  readying  the  Monitoring  Panel  for  a missile  systems  test, 
the  VTVM  should  be  zeroed.  The  first  step  in  this  procedure 

in  to  j 

1.  adjust  the  meter  reading  to  Zero  with  the  panel 
"Zero  Control." 

2.  short  out  the  "Open  Grid"  D.C.  terminals. 

3.  short  circuit  the  meter's  A.C,  terminals 
and  check  for  Zero  reading. 

4.  adjust  the  meter  indicator  to  Zero  with  Panel 

Power  OFF. 


9.  External  power  is  applied  to  the  missile  through  the 

Monitoring  Panel.  The  phase  rotation  test  lamps  indicate 
reverse  phase  rotation.  To  correct  this  difficulty,  the 
procedure  is  to: 

1.  turn  a switch  on  the  Monitoring  Panel  which 
will  provide  proper  phasing, 

2.  change  the  power  output  leads  at  the  motor 
generator. 

3.  t.ho  Hir'or'tlnr  «•**  ^ „ c .v,_ j. 

° ~ * vwaua.uu  yji  L'ilO  JUV  t'Vl 

generator. 

1;.  reverse  the  field  leads  on  the  generator. 


* 


I 


is 

i 
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In  the  picture  if  the  Set-Up  Monitoring  Panel  shewn  on  the  opposite 
page,  three  differ  er.*  sections  are  labeled  Ay  B,  and  C respectively,, 
Identify 


Sc  s zi  A 

1,;  iJUSi  meter* 

J#  Programmer  position  meter, 
j§  a.v.C«  ammeter* 

4*.  terrfmt  meter. 


Sec* a 3L  1 

*4sfv  W 4#5t2  3£«k- 
2',  T r.pu*  signal  section, 
j*  Sec  order  selection  panel, 
l.  ii  stdie  control  sistoaiL 


S sKf 


Sec 

tiers  C 

i* 

Elec ironic  chase 

sis 

Beam  Simula tor 

is 

Sir.e  wave  chassi 

,s. 

L o 

Recorder  chassis 

Iff 

p- 
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The  diagram  on  the  opposite  page  indicates  the  correct  cable  connec- 
tions between  the  Monitoring  Panel  and  the  missile  for  a missile 
systems  test.  Select  from  each  of  the  three  groups  of  cables  listed 
below,  the  ones  corresponding  to  the  letters  (A)*  (B),  and  (C)  on 
the  diagram. 

13.  Cable  (A) 

1.  Booster  warm-up  and  separation  switch  cable 

2.  Roll  correction  patch 

3.  Warhead  and  fuse  cable 

lu  Receiver  cable 

Hu  Cable  (B) 

1.  Roll  corrector  patch 

2.  Guidance  package  patch 

3.  Sustainer  squib  cable 

lu  Test  plug  cable 

15.  Cable  (0) 

1.  Booster  warm-up  and  separation  switch  cable 

2.  Beam  simulator  control 

3.  Receiver  cable 

lu  Backscratcher  cable 
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. It  ia  desired  to  determine  the  maximum  rate  of  rolleron 
motion  aa  part  of  a miaaile  systems  teat.  A U.5  rolt  D-C. 
step  signal  is  to  be  applied  to  the  input  of  the  roll  servo 
amplifier.  The  changes  of  rolleron  position  are  to  be  re- 
corded and  the  maximum  rate  computed. 

Which  of  the  following  combinations  of  switch  positions 
must  be  used  to  run  this  test?  (Refer  to  Panel  Switch 
Arrangement  on  opposite  page,) 


VTVM  D.C. 

r— 1 

VTVH  A.C* 

| *A"  k "B* 

{ Channel 
1 

1 loll 
J Channel 

i 

Brush  #1 

Bx-ush  02. 

Off 

h - - 

Roll  A.C. 

input 

wx  taqx 

j Rate 

1 m.  . l 

Roll  A.C. 
I input 

f Rolleron  j 

I 

i 

j Roll  Servo 
amp  input 

i 

Off 

Normal 

Servo  amp 
3tep 

j * - - 

i 

Roll  Serve- 

amp  input 

J - - — _ _ _! 

f 

Rolleron 

Roll  Servo 
amp  input 

§ 

Off 

Servo  amp 
step 

Servo  amp 
step 

Off 

Sol-Ler&n  1 

---I 

Off 

loll  AbC9 
input 

Servo  amp 
"A."  Step 

Rate 

Test 

1 

| 

Off 

1 

Rolleron 
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For  the  Rolleron  speed  check  of  the  -isaile  systems  test  using 
the  Monitoring  Panel,  a li,5  volt  step  signal  is  fed  into  the 
roll  servo  amplifier*  The  recorded  signal  from  the  rolleron 
position  potentiometer  is  3hown  above.  The  record  indicates 
that  the  technician  should: 

1.  balance  the  Monitoring  Panel  sine  potentiometer 
supply  to  ground. 

2b  position  the  Monitoring  Panel  "Roll  Corrector" 
dial  to  zero. 

3.  adjust  the  "output  zero"  of  the  D,C,  amplifier. 

increase  the  gam  of  the  Monitoring  Panel 
demodulator. 


~ 1L  ** 
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4 


guidance  analyzer 


i 
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18,  In  adjusting  the  PRF  Generator  on  the  Decoder  chassis,  the 
following  steps  are  performed  in  the  order  given: 

1*  Place  Use  Cal  switch  on  the  Decoder  Panel  in 
the  Cal  position 

2*  Turn  the  Pulse  Ampl  control  fully  clockwise 

3.  Turn  the  PRF-FM  switch  on  the  Decoder  Panel 
to  the  PRF  position 

Ihe  fourth  step  is  which  of  the  following? 

1.  Hold  the  Meter  Adjust  switch  down  and  aero 
the  meter  with  the  Meter  Zero  control. 

2.  Hold  the  Meter  Adjust  switch  down  and  center 
the  meter  with  the  Meter  Center  control. 

if ieft3®  the  Metflr  Adjust  switch  and  read  the 
scale  on  the  meter. 

'Um  ?^1®ase  the  Meter  Adjust  switch  and  read  the 
FH  Duration  scale  on  the  meter. 


The  synchroscope  in  the  guidance  analyzer  is  not  used  to 

make  which  one  of  the  following  measurements  on  the  radar 
r>e«m? 


1.  Shane  and  axml't  t.uHo  of  a 

- ~~  •*  y AUUft, JL 

2.  Separation  between  coded  pulses. 

3.  DB  modulation 

measurements, 

U»  Power  ievel  measurements. 


1 

1 

• i 

*•16  • 
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20*  The  phase  angle  between  the  reference  and  error  voltages 

produced  in  the  Outdance  Analyzer  may  be  varied  by  turning 
the  phase  dial  on  the  30  cycle  Reference  Generator  panel. 
As  the  phase  dial  is  turned,  a change  occurs  in 

1*  the  frequency  of  a heterodyne  oscillator. 

2;  the  capacitance  in  an  RC  phase  shift  circuit. 

3«  the  resistance  in  au  RC  phase  shift. 

the  frame  position  of  one  of  a pair  of 
rotating  generators* 


1 i 


I ! 


% 


I 

i * 


i 


! 


21.  Alter  the  Guidance  Analyzer  has  been  allowed  to  warm  up  for 

a few  .minutes,  a plate  voltage  check  gives  the  following  data; 


Meter  Switch  Position 

Meter  Indication 

*200.  

»••••« 

» ' ♦ • • • • *190 

+110.  ........ 

• * t • 1 

+200.  ........ 

* a 9 « 4 

iii«  • • • +200 

+250. 

• 9 * e « 

>••••*  +250 

What  should  the  next  step  be? 

a 

1*  Replace  the  -200  volt  regulator  tube. 

2*  Replace  the  *»2Q0  volt  rectifier  tube* 

3«  Change  the  Adjust  to  Line  Voltage  rotary 
switch. 

It*  Make  a potentiometer  adjustment. 

i 

• • 

22.  Certain  sections  of  the  Guidance  Analyzer  should  be  recalibrated 
more  frequently  than  other  sections.  The  sections  used  in  making 
which  one  of  the  following  measur-oMiirts  should  be  rechecked  most 
frequently  for  a given  period  of  use? 

1.  Frequency  measurement 

2*  Pulse  repetition  rate 
Power  level  measurement 
Pulse  duration  measurement 
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ii-V  The  Adjust  to  Line  Voltage  rotary  switch  on  the  Guidance 
Analyzer  is  left  on  the  125  volt  position  when  the  line 
meter  indicates  115  volts*  Which  of  the  following  state- 
ments best  describes  the  power  supply  output  voltage 
condition? 

1*  Only  the  6 volt  outputs  would  be  high 
?o  All  output  voltages  would  oe  high 
jo  Only  the  6 vc.lt  outputs  would  be  low 

k*  All  output  voltages  would  be  low 


2l±.  The  Guidance  Analyzer  reference  generator  panel  is  used 
in  the  measurement  of  which  of  the  following? 

lc  RcF*  power  level 
2.  Phase  measurement 
3o  Error  signal  modulation 
h . Pulse  I*6D6t/i  nn  frpnimnhTT 

' 1 'J 


2^.  In  the  picture  of  the  guidance  analyzer  shown  on  the 
opposite  page  the  panel  marked  A is  which  one  of  the 
following? 


2. 

3o 

ko 


1*^-1,..  h 

J yeui<3.~ 


Reference  generator  panel 
Comparator  panel 
Decoder  panel 
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— Wien  checking  the  frequency  of  the  Beam  Simulator,  with  the 
Guidance  Analyzer , two  dips  are  observed  on  the  VTVM  as  the 
wavemeter  is  tuned  through  the  frequency  range.  The  Beam 
Simulator  frequency  may  be  determined  by  the  dip  that  is 
associated  with  which  of  the  following  conditions? 

1*  Ths  higher  frequency 
2,  The  lower  frequency 
3*  A change  in  crystal  current 
No  cnange  iii  crystal  current 
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QKHfeiL  DIRECTIOHS:  TROUBLE  SHQOTUQ,  PART  A 
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ite  associated  teat  or  servicing  equipment.  "iaaile,  or  of 

Moat  of  the  questions  in  this  test  describe  a faultv  ennriit«nn  ,, 

component  ehich  coaid  not  cnee  the  condition.  Heed  each  qoeaWcn  cSe?^, 

ss  to  w speci*i  * «• 
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RECEIVER  1 

( 

PLEASE  NOTE  * ALL  ITEMS  IN 
THE  RECEIVER  SECTION  REFER 
TO  THE  SUPERHETERODYNE 
RECEIVER. 
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TEFLON 


lens 


WflVEGUIDE 

SHUTTER 


jkldiMM  i* 

CRYSTAL 

MIXER 


IF. 

STRIP 


VIDEO 

DETECTOR 

AND 

AM  LIFERS 


°V 

CATHODE 

FOLLOWER 


PULSE 

STRETCHER  _ 
AND  H 
LAMPtJFIERS,  ! 


! I 

* 


LOCAL  | 
'SCILLATCRI 


400  ^ 
OMPARAT 


400  ~ 
SOURCE 


AFC 

DETECTOR 


TO 

SELF-DESTRUCT 

CIRCUIT 


FLIGHT 

LIMITER 


REFERENCE 

CATHODE 

FOLLOWER 


j PULSE 

DISC  RIMIN'  _ STRETCHER 
ATOR  AND 

LIMITER 


ERROR 

CATHODE 

FTO  I OWFk 


ERROR 

AMPLFIER 


REFERENCE 

BLOCKMG 

OSCILLATOR 


ERROR 

DETECTOR 


j AGO 
I AMPLIFIER 


SUPERHET  RECEIVER  BLOCK  DIAGRAM 


A TERRTEB  prpnIvrp  +.mm+  w4 -f  K fKa  4 j.jj  ..i  . . 

— — — - •—  *»**w  «w*«AWAAAi5  * aiicx  lUUlUiibOO 

that  the  reference  output  voltage  ia  Zero.  The  error  out- 
put-voltage is  within  limits  (5.0  volts).  Referring  to  the 
block  diagram  above,  which  one  of  the  following  blocks  is 
Boat  likely  to  be  the  source  of  this  trouble? 


1.  Reference  blocking  oscillator. 

2.  Discriminator. 

3.  Pulse  stretcher  and  amplifiers. 
L.  Decoder  and  cathode  follower. 
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2.  When  testing  tha  sensitivity  of  a TERRIER  receiver  with  the 

Beam  Simulator  both  error  and  reference  signals  vary  erratically 
from  zero  to  their  normal  values.  Both  voltages  are  Zero  at 
the  sai.e  time.  Which  one  of  the  following  stages  is  most  likely 
to  be  defective? 


1,  The  I.F,  strip. 

2,  The  crystal  mixer. 

3,  The  local  oscillator. 
U«  The  AFC, 


* 


3.  During  a test  of  the  TERRIER  receiver  it  is  found  that  there 
is  no  output  from  either  the  error  or  reference  channels.  In 
order  to  determine  the  cause,  the  following  operations  are 
performed;  the  results  obtained  are  indicated. 


Operations  Performed 

a,  A coded  and  modulated  h5  me 
signal  is  fed  into  the  I.F, 
strip  input?  error  and 
reference  channel  outputs 
are  observed. 

b,  "AFC  on-off"  switch  placed 
in  OFF  position?  klystron 
reflector  voltage  is  varied; 
crystal  mixer  current  is 
observed. 


Results  Obtained 
a*  Normal  output  on 
both  fthanr.el.s. 


b.  No  crystal  mixer 
current. 


Which,  of  the  following  units  is  most  likely  to  be  defective? 

1.  An  AFC  phase  comparator  diode. 

2.  The  klystron  local  oscillator# 

3.  The  waveguide  shutter, 
iu  The  UOO  cycle  source. 


SEC  OR  IT'1 


OPMATTON 
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0.8  >»ec 


48  MC  PULSE 
PROM  I.F.  STRIP 


VIDEO  DETECTOR 


kl  The  wav-shapes  indicated  above  are  observed  on  an  oecilloscope. 
Which  of  the  following  components  is  defective? 


1.  The  crystal. 

2.  The  input  inductance. 
3j  The  delay  line. 

U.  The  100  MMF  condenser. 


^ TERRIER  receiver  unit  is  found  to  have  a low  error  voltage 
output  when  given  a missile  systems  test  usinu  th#*  «eiwi  tnri  n» 
Panel.  A further  check  indicates  a low  pulse  amplitude  from 
the  video  detector.  Tubes  in  both  the  I,F..and  AFC  units  are 
checked  and  found  to  be  good. 

Which  of  the  following  is  most  likely  to  be  defective? 

1.  Waveguide  mixer  crystal. 

2.  Rotating  waveguide  section, 

3»  uo  me.  cable  connectors. 

U.  Waveguide  couplings. 


- U - 
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it 


6. 


Troubla  in  a rejected  HRRUSR  receiver  i»  traced  to  the 

blocking  oscillator.  A voltage  check  on  V-20  in  the  above 

diagram  indicaT.*.  ti«*  -i .i.. ... . . . 

***»«»  vuau**jb  on  ihxs  vote  is 

much  In.  thu  200  V.  Itaich  of  th.  following  dofooto 

would  not  cause  this  symptom? 


1*  C-313  shorted. 
2.  G-319  shorted. 
3*  R-332  open, 
i;.  R-331  open. 


4 
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tmfmsmiL  sbcjwtt  iswematios 


Ijl  ^ TSRRXSE  receiver  is  fsund  to  have  i*5  ae^  oeeillatione  In  the 
I®Fo  section®  Referring  to  the  diagram  on  the  opposite  pages 
determine  which  of  the  following  components  would  be  .flost- 
likely  to  cause  this  trouble  if  it  were  defective? 

1«  2-130  (screen  decoupling  capacitor  on  7-6)  open® 

2«  C-132  (AOC  decoupling  capacitor)  shorted® 

3*  R-137  (screen  dropping  resistor)  shorted. 

U.  R-133  \ plate  resistor  for  V~6)  open. 


I TBSBim  receiver  when  given  a missile  systems  test  using 
the  Monitoring  Panel  gives  a normal  output  on  the  reference 
charnel  but  #.  high  reading  on  the  error  channel®  Which  one 
of  the  following  systems  ia  moat  likely  to  be  defective? 

1.  AQCo 

2.  Decoder 

3o  Discriminator. 

It.  Irror  pulse  stretcher. 


4 
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£.  In  a missile  cheek  with  the  FBI,  ths  De struct  Circuit  is  found 
to  be  de  fee  tire,  a further  check  on  the  flight  Uniter  circuit 
shown  above  indicates  that  relay  K~2  energises  «a  soon  as  D0C0 
voltage  is  applied  and  before  a 5350  cps  signal  is  applied* 
Which  of  the  following  components,  if  defective,  could  cause 
this  trouble? 

lo  C-lUO  open, 

20  C-lUU  ehortedo 
3„  B~lU6  shorted, 

U»  lUllA  open, 

I 

i 


j 

l 

l 


* 1 

! 

i 

! 


[ 


j 
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10,  While  checking  the  missile  roll  system  sensitivity  with  the  monitor- 
ing panel,  it  is  noted  that  the  rolleron  angular  positions  are  never 
great  enough  to  be  within  tolerance.  Which  of  the  following  can  be 
eliminated  as  a cause  of  this  difficulty? 


1.  Regulated  power  supply 

2.  Beam  simulator 

3.  Gain  change  amplifier 
h*  Servo  amplifiers 


The  RAn  wings  are  found  to  make  small  slow  movements  about  the  zero 
position  when  no  error  signal  is  applied  to  the  intelligence  converter 
No  trouble  is  found  with  the  «Bn  wing  position.  These  wing  movements 
are  found  to  coincide  with  variations  in  the  alternator  output  voltage 
Which  of  the  following  is  the  most  likely  source  of  this  trouble? 

1,  Poor  emission  variation  compensation  in  the 
compensated  D.C.  amplifier. 

2,  Variation  in  the  regulated.  D.C.  voltages 
due  to  the  A.C*  variations. 

3«  Hydraulic  pressure  variations  at  the  "A" 
wing  control  cylinder, 

4.  Mo,- events  of  the  servo  amplifier  feedback 
potentiometer  due  to  pressure  fluctuations 
in  the  hydraulic  system. 
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ir 
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Signal  from 
MP  to  Missile 


Signal  from 
Missile  to  MP 


Tolerance 

Limits 


30  cps  reference  and 
error  signals  to  in- 
telligence converter 
Error:  UP 

Computer  input  monitor 
(adjusted  to)  A 6? 

B 67 

Wing  position  S'  "V 
(measured)  (A  1.2  °'i 

\B  i,2 y 

Error  ? DOWN 

Same  as  above  with 
polarities  reversed 

As  above 

Error  t UP 

Computer  input  monitor 
(adjusted  to)  A 20  v 
B 20Y 

Wing  position 
(measured)  A 4,0° 

B 4,0° 

Error:  DOWN 

Same  as  above  with 
polarities  reversed 

I 


Thn  encircled  out  of  tolerance  reading  could  be  caused  by  a faulty: 
1.  capture  to  guidance  changeover  switch. 

9 nWnm*ATiMav»  vnsvtswa 

M*v  I4W«  p 

3.  floating  limiter, 

4,  error  signal  driver. 


2,6°to  5,1° 

.r\  r\ 

2,6'  to  5*1 
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13*  A missile  is  being  given  a Roll  Hate  Change  test,  using 
the  Monitoring  Panels  The  Graham  drive  i3  set  for  a 
frequency  of  approximately  0.1  cps  using  the  dial 
calibration,  The  Monitoring  Panel  No,  1 Brush  recorder 
switch  is  at  ROLL  A.C,  input,  A deflection  of  8 degree e , 
peak  to  peak,  is  obtained  on  the  roLlernn  protractor. 

The  test  record  obtained  from  the  No,  1 Brush  recorder 
is  shown  N>1  ov„ 


The  discrepancy  between  the  protractor  reading  and  thr 
Brush  recorder  test  record  is  due  tos 


1,  The  missile  Roll  Corrector* s excitation  failing. 

2,  The  armature  of  the  Gyro  Pick  Off  synchro 
freezing  to  the  stator, 

3,  The  Brush  recorder  pen  Jamming, 

U#  The  reference  voltage  supply  of  the  Monitoring 
Panel  demodulator  failing. 


/ 


■*  IP  *» 
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lu«  In  a test  with  the  Monitoring  Panel,  the  following  results  are  obtained 
while  attempting  to  adjust  the  missile  phasing  potentiometers. 


Results  Obtained 

B wing  computer  monitor  volts  can 
be  adjusted  to  less  than  1*3  V 
(the  required  maximum)  with  no 
effect  on  A wing  computer  monitor 
voltage. 

A wing  can  be  adjusted  to  less 
than  1.3  V but  the  B wing  computer 
monitoring  voltage  is  found  tr 
decrease  simultaneously,  going  ho 

ZfiPO  vi t.h  it  inns. 

o« 

Referring  to  the  diagram  above,  determine  which  of  the  following  is 
the.  faulty  component? 

1.  Condsnssr  A,  shorted. 

2.  lesistor  B,  open. 

3o  Tube  C , open  filament. 
h»  Transformer  B,  open  primary. 


signal  to  Missile 
from  Monitoring  Panel 

30  cps  reference  and 
error  signals  J DP 
BJGKT  AND  DOWN  LEFT 


Adjustment 

B wing 
phasing  pot 


30  cps  reference  and 
error  signals*  DP 
LETT  AND  DOWN  RIGHT 


A wing 
phasing  pot 
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lb.  In  performing  a missile  systems  test  with  the  Monitoring  Panel,  the 
results  shown  below  are  obtained * 


' Conditions 
of  Test 

Si gnal  from  Monitoring 
Panel  to  Missile 

Signal  from  Missile 
to  Monitoring  Panel 

Tolerance 
T.i  mi  f,s 

Starting 
Condi tionsj 
Timer 
1-3  sec. 

30  cps  Reference  ana 
Error  signals  to  In- 
telligence converter 
Error  t UP 

Computer  input  monitor 
(adjusted  to)  A 6 volts 
B 6 volts 

! 

Wing  position 

V measured) 

. n 

A 0,9, 
B 7,2"' 

. O 

* > JT:  * q H K 

5,0°  .0  8.*8° 

* 

l 

it- 


i 

3 


Timer  to 
10  sec. 


DOWN 


Ab  above 
Errors 


DP 


DOWN 


As  above 
Errors 


OP 


Same  as  above  with 
polarities  reversed 


Computer  input  monitor 
(adjusted  to)  A 20  volts 
B 20  volts 


Wing  position 
(measured) 


A 

B 


3.2; 

4*0 


Same  as  above  with 
polarities  reversed. 


Computer  input  monitor 
(adjusted  to)  A 20  volts 
B 20  volts 

Wing  position 
(measured)  (a  4»9?> 

B“ 


2.6"  to  Sol' 
2.6"  to  5.1" 


5.2°  to  9.1? 
5.2°  to  9.1" 


The  encircled  out  of  tolerance  reading  could  be  caused  byz 

1*  tae  •’A"  channel  gain  change  network  and  programmer  switch. 
2„  the  programmer  driving  motor. 

3.*  the  RAB  channel  seetio:  of  reference  phase  splitter, 

Uo  the  (t)  potentiometer 
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SIMPLIFIED  DIAGRAM  OF'VWING  COMPUTER  CATHODE 
FOLLOWER  AND  SERVO  AMPLIFIER 


— tein*  a guidance  sensitivity  check  the  input  to 

the  A *ing  servo  amplifier  is  a low  frequency  sine  wave. 

The  recording  of  wing  motion  (voltage  from  wing  position 
pot)  shown  in  fig.  A below  Indicates  that  the  wing  is  up 

w waao  VI  UIUJ  3 T'OpS  a 

Referring  to  the  disgram  at  the  top  of  this  page  determine 
whieh  of  the  following  could  not  cause  the  ref  ults  obtained. 


2. 

3. 

1*. 


*-101,  open. 


• T0P-l~ 


R-lll,  open. 


R-llii,  open, 

Dirt  in  the  hydraulic  valve. 
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26  V. 


During  a missile  systems  test,  it  is  found  that  the  overall 
gain  of  the  Roll  System  is  lowa  All  other  checks  during 
the  mis Bile  systems  test  are  satisfactory. 

In  order  to  correct  thin  condi tirm  4+  i a nA/%AMn« 4-»  . 

— **v  ww  WCM>  J \J\J  i 

1»  replace  the  calibration  resistor , 

2.  replace  the  Guidance  Package. 

3.  make,  further  checks  to  isolate  the  trouble. 

k»  replace  both  the  Roll  Corrector  and  Gyro 
Pick-off  synchro. 
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Roll  Test 

Switch 

Position 

Conditions 

oi  iwb 

1 

Signal  from 
Missile 

— 

Monitoring 
Panel  Readirg 

•NOHMAL" 

» 

Position  missile  67^cw« 
Move  Monitoring  Panel  roll 
corrector  dial  to  20°  ccw 
and  back  to  20°  cw«  Wait 
15  seconds  and  turn  on 
missile  operate  switch. 
Roll  missile  to  various 
roil  attitudes. 

Rolleron 
pcsition  on 
"position  meter" 
ar.d  recorder  #2. 

SZL  re^d-  N 

( ings  o'  roil- 
yeron^  position 

"SINE  WAVE" 

Low  frequency  sine 
wave  to  input  roll 
servo  amplifier  (,1 

cps,  then  5*0  cps). 

Same  as  above. 
Compute  gain 
ratio  from  re- 
corder records. 

W • rmal 
gain  ratio 

"STEADY 

STATE" 

L,5  volt  D.C.  step 
signal  to  input 
serve  amplifier. 

Same  as  above. 
Compute  maximum 
rolleron  speed 
from  recorder 
records. 

Normal 
rolleron 
speed o 

"RATE" 

Uoo  cps  signal, 
amplitude  mod'ila+ed 
with  low  frequency 
sine  wave  to 
demodulator. 

w"  " 1 

Same  as  above. 
Check  peak  to 
peak  rolleron 
angle. 

All  readings 
normal. 

"CORRECTOR 

TEST* 

Monitoring  Panel  roll 
corrector  dial  to 
variois  positions, 

J 

— 

Rolleron  posi- 
tion un  "posi- 
tion meter3*  and 
recorder  #2, 

All  readings 
normal, 



18,  A partial  record  of  a missile  systems  test  using  the  Monitoring  Panel 
and  Roll  Stand  is  reproduced  above.  The  encircled  Monitoring  Panel 
reading  indicates  a missile  malfunction,, 

Referring  to  the  Block  Diagram  of  the  Roll  System  shown  on  the  opposite 
page  determine  which  one  of  the  following  needs  to  be  replaced? 

1,  Roll  Corrector  Synchro 

2,  Guidance  Package  . 

3*  Soil  free  gyro 

U»  Inverse  pressure  pot 
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19. 


The  schematic  diagram  of  a portion  of  the  roll  system  i3 
ahowri  on  the  opposite  page  along  with  the  records  of  four 
signals  seen  on  an  oscilloscope  during  a missile  systems 
test.  Judging  by  the  records  the  trouble  as  caused  by; 


1. 

2. 


Open  secondary  transformer  T-i. 


An  open  fil 
diodes. 


•^ue  of  the  demod  li.af.or 


3.  Resistor  R-12,  open. 

4.  Capacitor  C-l  shorted. 


f 
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electrical  system 

(POWER  SUPPLY  AND  SWITCHING) 
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4U  ^ diagram  of  the  TERRIER  regulated  power  supply  is  shown  on  the 
opposite  page.  During  a missile  systems  test  the  -200  7 supply 
output  voltage  is  found  to  be  zero#  The  input  voltage  to  T-IOi 
is  normal.  The  voltage  across  C-101  is  slightly  higher  than  normal. 
The  probable  source  of  trouble  is: 

1.  Resistor  R-201  is  shorted  to  ground. 

2.  Capacitor  C-102  is  shorted  to  ground. 

3.  Tube  7-209  has  failed. 

b»  Resistor  R-201  is  open. 


21 


The  output  of  the  +200  V regulated  power  supply  shown  on  the 
opposite  page  is  measured  as  +77  volts  from  the  +200  7 bus  to 
ground.  The  regulator  amplifier  tubes  are  checked  with  a tube 
checker  and  found  to  be  good.  All  regulator  tubes  are  seen  to 
glow. 


UVfi  V*  - r a v .. 

o±  one  i 


ollowing  troubles  is  causing  this  difficulty? 


1.  Capacitor  C-102  shorted. 

2.  Resistor  R-209  open. 

3.  Resistor  R-220  shorted. 
U.  Capacitor  C-h01  open. 


While  checking  the  regulated  power  supply  shown  on  the  opposite 
page,  it  is  found  that  the  +200  V supply  voltage  is  almost  +300  7. 
The  voltage  cannot  be  changed  by  adjusting  R-J4O6. 

The  component  responsible  for  this  condition  is: 

1.  resistor  R-i*03. 

2.  capacitor  C-ii01. 

3.  tube  V-211. 

Jj.  capacitor  C102. 


Sh-HURT riv  t NFORK ^ r m ?t 


^23  - 


pq  f rp  at 


♦+325 V. 
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23.  It  is  found  that  the  *200  V supply  voltage  is  +325  7C  Tubes  7202, 
203,  20 /*,  210,  211  check  good.  (See  diagram  on  opposite  page.) 
Resistance  checks  between  the  pins  of  these  tubes  and  ground  show 
normal  resistance.  The  settling  of  voltage  adjusting  potentiometer 
R-l*06  has  no  effect  on  the  output  voltage. 

The  trouble  could  be  due  to  the  failure  of: 

1«  the  -200  volt  supply. 

2.  tube  7-1*03. 

3.  resistor  R-209. 

1*.  capacitor  C-i*01 


2Uo  The  output  voltage  of  the  +200  7 regulated  power  supply  shown 
on  the  opposite  page  is  being  monitored  on  the  Monitoring  Panel 
oscilloscope  as  a part  of  a missile  systems  test.  The  oscilloscope 
pattern  seen,  with  the  scope  sweep  frequency  set  for  20K  cps,  is 
shown  in  Figure  A below. 

Which  one  oj.  tne  following  defects  could  cause  this  wave  form? 

1.  Capacitor  C-l*01  shorted. 

2.  Capacitor  C-i*03  shorted. 

3.  Choke  CH-103  shorted. 

1*.  Resistor  R-l*05  shorted. 


FIGURE  A 


*- 
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The  booster  firing  circuit  is  shown  above.  A defect  causes  the 
backscratcher  to  be  ejected  immediately  as  it  is  applied  to  the 
missile,  even  though  the  firing  interlocks  have  not  been  closed. 
The  reason  for  this  trouble  is: 

1.  a .faulty  backscratcher  latch  solenoid. 

2.  the  Emergency  Fire  Switch  is  closed. 

3.  the  contactor  release  over-ride  switch 
is  in  the  wrong  position. 

ii.  an  open  circuit  in  solenoid  K-l. 

- (LO  ~ 
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26,  A portion  of  a missile  systems  test  check  sheet  is  shown  below 


Regulated  Power 
Supply  Check 


Missile  Operate 
Relay  Check 


Firing  Inter 
lock  Check 


Conditions  of 


External  Power 


Actuate  Missile 
Operate  Relay 


i-u.  gnt.J 


Gyro  Cage 

Deactivate  Missile 
Operate  Relay 

Internal  power 

& low  voltage 
check 

Turn  on  external 

air 

M.P,  Reading 


-200,0  V 
♦200,2  V 
Diff:  0,2  V 


Qyro  caged 
light:  OFF 


Normal  Range 


-200  *2  ? 
♦200  ±2  V 

♦0,2  V 


Gyro  caged 

light:  ON 


0,8  sec. 
Normal  . 
25-V'V.D.C, 
330  *20  cps 
105-121  V 


The  component  causing  the  trouble  indicated  by  the  check  sheet  is; 

1,  the  high  voltage  power  transformer, 

2,  the  gyro  caging  motor. 

3, -  the  firing  interlock  circuit, 
lu  the  low  voltage  rectifiers. 
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[ 


Test- 

Conditions  of. 
Teat  . 

Regulated  Power 
Supply  Check 

External  power 

Missile  Operate 
Relay 

| 

Actuate  Missile 
Operate  Switch 

Firing  Interlock 
Chac^ 

turn  on  programmer 
run  switch 
(run  to  end  of 
flight) 

Ls&ctuate  missile 
operate  relay 

Internal  Power 
and  low 
▼oltage  check 

Turn  on  external 

- j — 

a.u 

I 

i 

! 
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Part  of  the  results  obtained  in  a missile  systems  test  using 
the  Monitoring  Panel  are  shown  on  the  opposite  page*  The  out 
of  tolerance  reading  is  encircled. 

Three  components  might  have  caused  the  trouble  indicated. 
Select  one  from  each  of  the  three  lists  below. 


27. 


2. 


3. 

it. 


T‘Vi  £>  yr  r-.r*  i ■»  1 -»  4-  ^ ^ . — — 1 - 

>■  a vj p J e 

The  alternator. 

The  backscratcher  plug. 

The  30  Volt  D.C.  power  supply. 


28. 


lo  The  external  itOO  cps  power. 

2.  The  air  shut-off  valve  solenoid. 
3«  The  missile  operate  relay. 

4.  The  firing  interlock  circuit. 


29. 


1.  The  power  transformer. 

2.  The  backscratcher  latch  solenoid. 
3o  The  booster  warmup  contacts. 

it.  The  power  changeover  relay. 


r\ 
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QflgLkl  DlMCnOlSt  TROUBLE  ffiOOTEB,  FAST  B 


This  la  a test  of  your  ability  to  locate  a defective  component  whan  you 
are  given  a description  of  the  faulty  operation  of  a TERRIER  missile,  or  o* 
its  associated  teat  or  servicing  equipment. 

Most  of  the  questions  in  this  test  describe  a faulty  condition  and  ask 
you  to  identify  the  component  which  couid  cause  this  condition,  Other  que3~ 
tions°describe^a  faultyPcondition  or  operation  and  ask  you  to  Identify  ow 
component  which  could  not  cause  the  condition.  Reau  each  question  carefully. 

Ibst  of  the  test  questions  cannot  be  answered  from  memory.  They  require 
you  to  think  carefully  about  the  problem  before  you  decide  on  the  < correct  an- 
aver.  In  taking  the  test  you  will  need  to  pay  special  attention  to  the  dia- 
grams »diich  accompany  the  questions. 

Be  sure  to  answer  every  question  ln_the_teatf  but  do  not  spend  too  much 
time  o“y  one  proble^  So^T of  the  questions  are  more  dif.icult  than  otners, 
you  are  not  completely  sure  of  the  correct  answer  to  a problem,  make  .he 
best  guess  you  can  and  go  on  to  the  next  one. 

The  examiner  will  instruct  you  bow  to  fill  out  the  enclosed  answer  sheet. 
When  doing  this  print  all  information  that  is  required.  Mark  ycur  answers  o 
the  problems  in  thlTtest  on  this  answer  sheet.  For  eacn  question,  heavily 
blacken  the  space  which  has  the  same  number  as  the  answer  you  select,  as  shown 

below s 

7 ? t ii  5 


II 


II 


I 


II 


II 


11 


II 


ii 


II 


I 


II 


In  this  example.  Answer  3 is  marked  as  being  correct  for  problem  I and  Answer 
k is  marked  as  being  correct  for  pro  Diem  II,  Mark  only  one  answer  for  each 
problem.  If  you  mark  two  or  more  answers,  neither  will  be  counted  as  correct. 

This  answer  sheet  will  be  scored  by  an  electrical  test^sccring  machine. 
This  machine  will  score  your  paper  accurately  only  if  you  use  the  special 
pencil  that  has  been  supplied,  and  if  you  indicate  each  answer  with  a solid 
black  npnr.il  mark.  Solid  black  marks  are  made  by  going  over  each  mark  two  ar 
three  times  and  by  pressing  firmly  on  the  pencil.  The  test-scoring  macnine 
cannot  distinguish  between  intended  answers  and  stray  pencil  marks  or  ao.s. 

If  you  want  to  change  any  answer  already  marked,  erase  the  mark  completely 
and  then  mark  the  answer  desired.  Do  not  cross  out  a mark.  If  you  are  care- 
less  in  erasing,  or  if  you  leave  unintentional  marks  or  dots  on  or  near  the 
answer  spaces,  such  marks  may  be  counted  by  the  machine  as  wrong  answers,  and 
your  score  will  be  lower  than  it  shouLd  be.  Do  not  let  your  pencil  touch  any 
of  the  answer  space.?  until  you  actually  mark  your  answer. 

Hake  no  marks  on  the  test  booklet.  Scratch  paper  is  supplied  for  you  to 
use  in  making  any  drawings  or  computations  you  think  necessary.  Do  not  turn 
the  next  page  until  you  are  instructed  to  do  s.i. 
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1*  During  a missile  system  teat  using  the  Monitoring  Panel,  the 
power  supply  frequency  generated  in  the  missile  is  500  cps 
rather  than  itOO  cps.  The  hydraulic  oil  pressure  fluctuation 

is  within  the  fill  f ikmH  i*onf»Q  1 O-A  «.m4  i . i /Lr\r\  • ««*  . 

bo  luoo  poi«  smicn 

of  the  following  components  is  most  probably  at  fault? 

1*  Air  pressure  regulator. 

2»  Hydraulic  motor  flow  regulator. 

3«  Sump, 
it.  Alternator. 


i 


Daring  an  attempted  Flight  Ready  Indicator  test  on  a missile, 
the  autopac  does  not  cycle.  Ihspection  indicates  that  air 
doe8  not  e3CaP°  fro®  «ny  exhaust  port.  Select  one  component 
or  condition  from  each  group  below  which  might  be  the  cause 
of  this  trouble. 

2 «■  1.  tfing  servo  valves, 

2.  Air  shut  off  valve. 

3.  Amount  of  oil  in  hydraulic  system  „ 

it.  Pressure  relief  disc. 

1.  Air  pressure  regulator. 

2.  Rollaron  actuator. 

1.  Smnn  nl tpnoon 

- ' *r  — |»*  VMWMA  VC 

It.  Air  storage  bottle, 

it.  1,  Hydraulic  couplings 

2*  Sump  manifold  poppet  valve 

3.  Hydraulic  motor  assembly 

km  Autopac  valve  slids  assembly 
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5,  A missile  fails  on  a Flight  Ready  Indicator  test  because  the 
power  changeover  relay  does  not  actuate.  Inspection  of  the 
missile  reveals  that  although  air  flows  through  the  autopac, 

the  autopac  piston  does  not  oscillate. 

Which  of  the  following  might  cause  this  trouble? 

1.  A jammed  oil  outlet  valve  which  causes, 
the  piston  to  stop  in  the  middle  of  its 
stroke. 

2.  A jammed  oil  inlet  valve  which  causes  the 
piston  to  stop  in  the  middle  of  its  stroke. 

3.  A broken  valve  slide  permitting  both  oil 
valves  to  remain  open. 

It.  A broken  valve  slide  permitting  both  air 
valves  to  remain  open. 


- 3 - 
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8.  In  checking  the  missile  power  supply  with  the  Monitoring  Panel, 
the  output  voltages  of  the  regulated  power  supplies  are  within 
tolerance.  However,  the  frequency  of  the  A.C.  supply  is  50$ 
greater  than  normal.  This  difficulty  can  be  traced  to  the: 

eLl-t:GT*Alci  i»or 

2»  hydraulic  melon  flow  regulator 

3.  rectifier  transformers 
voltage  regulators 


9*  The  Flight  Ready  Indicator  checks  some  parameters  of  the 
missile  directly  and  others  indirectly  by  inference  or 
circumstantial  evidence,  i.e,,  the  operation  of  a system 
is  checked  under  conditions  other  than  tne  actual  operat- 

iijg  condition.  Which  one  of  the  following  systems  is 
checked  by  inference? 

1.  Wing  motion  caused  by  saturation  error 
signal. 

2.  Wing  trim  during  boost  phase 

3.  Rolleron  position  at  roll  zero  attitude 
li.  Timer  at  UO  second  position 
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HTDRADLIC  charging  unit 
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10,  During  an  attempt  to  bleed  & missile  hydraulic  system,  the 
mercury  levels  of  the  Hydraulic  Charging  Unit  vacuum  gage 
can  not  be  brought  together.  This  can  be  caused  bys 


1,  a fouled  shut  off  valve, 

2,  a Jammed  hydraulic  pump, 

3,  an  improperly  seated  air  valve. 
Jammed  oil  check  valves. 


i 


5 


n , While  operating  the  Hydraulic  Charging  Unit  the  vacuum 

manometer  liquid  levels  can  not  be  brought  close  together. 

Which  of  the  following  might  cause  this  malfunction? 

♦ 

1,  Drain  plug  open, 

2,  Vacuum  break  valve  closed, 

3,  Vacuum  intake  valve  closed, 

U.  Vacuum  pump  check  valve  Jammed  open. 


12,  itien  fluid  in  the  Hydraulic  Charging  Unit  is  transferred  from 
the  sump  to  the  reservoir  it  is  observed  that  the  liquid  level 
in  the  hydraulic  reservoir  remains  below  the  liquid  level  in 
the  vacuum  sump.  Which  of  the  following  is  net  working  properly? 

1. 

2. 

3. 

U* 


The  vacuum  pump. 

The  hydraulic  filter. 

An  oil  check  valve. 

The  filter  bypass  valve. 
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MONITORING  PANEL 
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13«  la  checking  the  Monitoring  Panel  Klectronio  Chassis, 
(see  diagram  on  opposite  page)  meter  M-l  reads  aero 
volts  when  switch  3M~1  is  3n  position  1,  and  +50  volts 
with  SW-1  on  position  2.  The  component  which  could 
cause  this  trouble  i3: 


1»  tube  V~ii, 

2.  tube  V-lc 
3«  capacitor  C-it. 
U«  capacitor  C-9, 


* 


- TO  - 
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4S00  V 


-too  V 


MONITORING 


PANEL  SINE  WAVE  POTENTIOMETER 
AND  VOLTAGE  SUPPLY 


2k 


The  Monitoring  Panel  sins  ware  potentiometer 
and  its  voltage  suppler  is  shown  in  the 
schematic  diagram  above*  If  the  normal 
sine  output  shown  in  Figure  A is  dis- 
torted so  as  to  appear  on  the  oscilloscope 
as  skoss  in  Figure  3f.  the  trouble  ccn  he 
traced  tot 

1*  the  voltage  regulator  tube  (V-32) , 

?o  the  Qrahaa  drive o 

3*  the  alas  save  potentiometer  (R)„ 

lu  resistor  R-26. 


F!«.  S ACTUAL  OUTPUT 


**  M 


rr.MITTnWWSPTAT  <3irnTf3T-pv  T Honour 
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iN  i ELUGEnCe  C05iVEf?70R 

MONITORING  PANEL  SET  UP  USEO  FOR 
DYNAMIC  TEST  OF  WING  CHANNELS 


fse  reference  and  error  signals  from  tts  Monitoring  Panel  set  up 
shown  above  are  Monitored  on  the  oscilloscope.  The  Qrah&n  drive  is 
set  at  5 cps  and  the  scope  sweep  range  switch  on  its  lowest  frequency 
position*  fba  traces  obtained  are  shown  below. 


REFERENCE  SIGNAL  ERROR  SIGNAL 


Bis  faulty  output  can  be  traced  to: 

♦ 1*  the  sins  wave  potentiometer* 

2*  tho  coupling  between  the  Graham  drive  and  the  sine 
wave  potentiometer, 

3*  the  30  ops  amplifier* 

kf  the  isolation  transformer  and  aflBociai.ed  capacitors 
(C-5,  C-T), 
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A schematic  diagram  of  the  Monitoring  Panel  demodulator  is  shown 
above.  The  input  and  output  signals  as  seen  on  an  oscilloscope 

are  shown  below.  Select  from  each  of  the  three  groups  of 
components  below,  one  component  which  could  not  cause  the 
faulty  output  signal. 


REFERENCE  SIGNAL  ERROR  SIGNAL 


16.  1,  R-88 

2.  R-61 

3.  V-17 
U.  C-15 

17.  l.  T-? 

2.  V-16 

3.  T-li 
h.  R-93 

l§i  1.  C-17 

2.  R-83 

3.  R-30 
U.  R-35 


DEMODULATOR 

OUTPUT  SIGNAL 
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he  M0nit°ring  Faiiel  set  UP  ^or  the  steady  state  test  of 
the  30  cps  intelligence  converter  is  given  above.  The’ 
error  signal  seen  on  the  Monitoring  Panel  oscilloscope 
is  normal,  hut.  the  reference  signal  is  missing. 

This  trouble  is  due  to: 


— - w-'u  open0 

2.  Bo  output,  from  30  cps  reference  generator. 

3.  Potentiometer  n-17  shorted. 
k.  Open  coil  on*relay  5. 


* 


"30  MS’  T n'pM  T T ■ 7 

eUlHl  i/uj 


jECi'RITT  TNFOR^fa  TtrsK 
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SCHEMATIC  DIAGRAM 
MONITORING  PANEL  SET  UP  FOR  ROLL 
CORRECTOR  TEST 
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20?.  The  Monitoring  Pane!  set-up  used  for  a Roil  Corrector  teat 
is  shown  on  the  opposite  page.  It  is  discovered  that,  the 
phase  of  the  Roll  A.,C,  input  is  incorrect,  for  Roll  Corrector 
tests. 

As  a check  the  following  13  done? 

a.  Pins  j?t  ki?  and  50  of  Plug  3 are  patched  to  pins 
23,  2U i and  22  of  Plug  8 respectively. 

The  dial  on  the  Monitoring  Panel  roll  corrector 
synchro  is  set  on  zero.  With  the  Koll  Corrector 
switch  set  to  CORRECTOR  TEST,  the  Roll  A.C„  input 
ti  mmmsansA  ww  mhm  , 

b.  With  the  Altitude  Switch  at  20,000  feet;  the  A,C, 
voltage  between  pin  UO  of  Plug  8 and  pin  u2  of  Plug 

3 is  measured  as  zero  volts  (normal  reading  L0  volts). 

The  next  step  should  be  to  5 

1,  connect  the  'transformer  exciting  the  Monitoring 
Panel  roll  corrector  synchro  to  phase  A of  the 
h 00  cps  power  supply, 

2,  reverse  any  two  of  the  connections  between  the 
roll  corrector  synchro  and  Monitoring  Panel 
Plug  3. 

3,  rotate  the  armature  of  the  Monitoring  Panel  Fixed 
Synchro  180°  from  its  present  position, 

h»  reverse  the  connections  to  terminals  I4O  and  ill* 
Monitoring  Panel  Plug  8, 
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21.  The  Monitoring  Panel  30  cps  Reference  Signal  Generator 

is  shown  above.  An  oscilloscope  connected  to  various 
points  in  the  circuit  shows  the  following  waveforms? 

J YYYY  rVM  ^ _ 

PINS,  V-5  PIN  6,  V-18  PIN  5,  V-18  PIN6V  V-6 

Ail  vacuum  tubes  are  checked  and  found  to  be  good0 
Which  of  the  following  are  responsible  for  the  erratic 

output  from  V-6? 

1.  R-l  (high  resistance), 

2.  R-2  (open). 

3.  C-l  (open), 
iw  C-2  ( open) „ 


n 
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OPERATING  INSTRUCTIONS 


ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM-UP 
ADVANCE  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WARM-UP 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST 
METERS  AT  REST  IN  "GREEN1'  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE 
METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 


A METER 


"A"  WING  ZERO 
DURING  BOOST  PHASE 


"A"  WING  ZERO 
DURING  BOOST  PHASE 


B METER 


"B"  WING  ZERO  AND 

iTTRTMn  TIPE-D’npv 


"B"  WING  ZERO  AND 
FIRING  INTERLOCK 


MISSILE  TIMER  BEGINS  OPERATION 


"A"  SYSTEM  ZERO 


"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 


"A"  SYSTEM  ZERO 


"B"  SYSTEM  ZERO 


"B"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 


"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 


"B"  SYSTEM  ZERO 


R METER 


ROLLERON  ZERO 
ROLL  DEMODULATOR  BALANCE 


ROLLERON  POSITION  AT 
1/h  GAIN,  ROLL  SENSE 


DESTRUCT  OPERATION 


TIMER  AT  itO  SEC  POSITION 


FUZE  CRYSTAL  CURRENT 


FUZE  AMPLIFIER  CURRENT 


FUZE  OSCILLATOR  CURRENT 


FLIGHT  READY  INDICATOR 


CONFIDENTIAL  SECURITY  INFORMATION 


IAL  SECURITY'  INFORMATION 


Wiring  Dt*g rsm  of  Fllghtnsdy  indUsto,  CONFIDENTIAL  SECURITY  INFORMATION 


SECURITY  INFORMATION 


During  a missile  test  with  the  Flight  Ready  Indicators  a meter 
reading  in  the  red  region  indicates  a malfunction  in  the  self 
destruct  circuit.  A systems  test  with  the  Monitoring  Fanelj 
however,  reveals  that  all  missile  circuits  are  functioning 
properly.  Assuming  that  the  faut  is  in  the  Flight  Ready 
Indicator,  which  of  the  following  should  be  checked  first? 

(See  diagram  on  preceding  page.) 

1.  F.R.I.  amplifier 

2 e F . R , I , roll  voltage  divider  (RIO 3 t"i  R 1 Jj6 ' 

3.  Contacts  in  F.R.I,  plug  P1 

U.  Contacts  in  F.R.I.  plug 


A missile  checkout  with  the  Flight  Ready  Indicator  indicates 
malfiiBc uiouiDg  of  both  A and  3 wing  floating  limits  for  both 
positive  and  negative  error  signal  polarity.  Further  testing 
of  tne  missile  with  the  Monitoring  Panel  establishes  that  ail 
missile  circuits  are  functioning  properly.  Assuming  that  the 
fault  is  in  the  Flight  Ready  Indicator,,  which  cf  the  following 
should  be  checked  first?  (See  diagram  on  preceding  page0) 

1.  F.R.I.  amplifier 

2.  Contacts  in  F.R.I.  plug  P^ 

3.  2 channel  voltage  divider 

U*  Wafers  3,  U,  and  5 on  the  rotary  switch 
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2k.  The  circuit  diagram  shown  on  page  22  is  a schematic  of 

the  Flight  Ready  Indicator  with  the  main  switch  on  posi- 
tion A.  The  external  air  solenoid  valve  does  not  operate 
after  'he  two  minute  warm-up  time.  Using  the  diagram, 
which  one  of  the  following  is  least  likely  to  cause  the 
solenoid  to  be  inoperative? 


1.  Failure  of  the  main  switch  to  make  contact 
on  Wafer  11,  position  A* 

2C  Failure  of  the  /win  switch  to  make  contact 
on  Wafer  7.  position  A, 

3.  Failure  of  the  timer  switch  K-7  to  make 
connection  between  contacts  3 and  5 at  the 
end  of  the  two  minute  warm-up  period. 

k.  Failure  of  the  timer  switch  K-6  to  make 
connection  between  contacts  3 and  5« 


2$.  The  following  results  were  reported  on  a Flight  Ready 

Indicator  check:  All  three  meters  indicated  within  tolerance 

readings  on  switch  position  Aj  when  the  switch  was  moved 
from  position  A to  3,  the  missile  shut  down. 

Using  the  schematic  of  the  Flight  Ready  Indicator  shown 
on  page  22  determine  which  of  the  following  missile 
components  la  moat  likely  to  be  defective? 


2a  The  alternator. 

3a  The  hydraulic  system# 


4a  firing  interlock# 


2k  *> 
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GUIDANCE  ANALYZER 
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26.  The  schematic  of  the  Guidance  Analyzer  1*5  me.  generator 
is  given  above.  The  output  voltage.,  as  indicated  by  the 
VTVM  is  one  volt.  The  normal  output  voltage  is  three  to 
four  volts.  Assuming  that,  the  trouble  is  in  the  1*5  me. 
generator  which  of  the  following  should  be  suspected? 

1*  An  open  r.f*  choke  L-120. 

2.  cracked  crystal  ?-10i.  Y-/<?/ 

«*s  t .....  e%  a t ..  i tt  i l r* 

aii  open  ij.xauienu  u-xx;?* 

1*.  A faulty  crystal  CR-lOl*. 


I 

I 

i 


> 

i 

< 
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27.  A Quid* nee  Analyzer  has  Just  been  calibrated.  However, 

when  checking  the  PRF  of  the  Beam  Simulator-  the  ?RF  meter 
In  the  Guidance  Analyzer  does  not  deflect.  Assuming  that 
the  trouble  is  in  the  Guidance  Analyzer,  which  one  of  the 
following  stages  should  be  checked  first? 

1,  P&F  generator* 

2*  Dscoder, 

3,  Discriminator, 

h»  AGO  Detector. 


26,  no  spot  can  be  obtained  on  any  control  knob  position  for 
the  synchroscope  in  the  Guidance  Analyzer,  The  signal 
from  the  intensity  gate  is  found  to  be  satisfactory.  The 
output  of  which  of  the  following  should  be  checked  next? 

1,  Low  voltage  power  supply, 

2*  High  voltage  power  supply. 

3,  Marker  generator, 

U,  Sweep  follower  and  inverter. 
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COUFlliKEHAL  SSCURITi'  ISFCHMAIEIOK 


3KKEPAL  D.TFFCTIORS:  KNOWLEDGE  OF  OPERATIONS,  PART  A 


Thic  is  a test  of  your  knowl edge  of  the  principles  underlying  the  opera- 
tien  oi?  tlse  TERRIER  "u  ss-i  ic  and  Its  associated,  teat  anrl  servicing  equipment. 

Most  of  the  questions  ft,  this  test  cannot  be  answered  quickly  from  mem- 
ory, They  require  yea  to  think  rare fully  about  the  problem  before  you  decide 
on  the  correct  answer.  In  taking  the  test  you  will  need  to  pay  special  atten- 
tion to  the  diagrams  which  accompany  the  questions , 

Be  sure  to  answer  every  question  in  the  test?  but  do  not  spend  too  much 
time  on  any  one  problem.  Some  of  the  questions  are  more  difficult  r,han  others; 
if  you  are  not  completely  sure  of  the  correct  answer  to  a problem,  make  the 
best  guess  you  can  and  go  or.  to  the  next  one. 

The  examiner  will  instruct  you  how  to  fill  out  the  enclosed  answer  sheet. 
When  doing  tris  print  ail  information.  tsar  is  reouired - Murk  vow**  answer s rn 

the  problems  in  this  test  on  this  answer  sheet.  For  each  question,  heavily 
blacken  the  space  whicb  has  the  same  number  as  the  answer  you  select,  as  shown 
below? 


In  this  example.  Answer  3 is  marked  as  being  correct  for  problem  I and  Answer 
4 is  marked  as  being  correct  for  problem  II.  Mark  only  one  answer  fox  each 
problem.  If  you  mark  two  or  more  answers,  neither  will  be  counted  as  correct. 

This  - answer  sheet  will  be  scored  by  an  exectrl.cal  iest-scorxug  machine. 
This  machine  will  score  your  paper  accurately  only  if  you  use  the  special 
pencil  that  has  been  supplied,  and  .if  you  indicate  each  answer  with  a solid 
black  pencil  mark.  Solid  black  marks  are  made  by  going  over  each  mark  two  or 
three  times  and  by  pressing  firmly  on  the  pencil.  The  test-scoring  machine 
cannot  distinguish  between  intended  answers  and  stray  pencil  marks  or  dots. 

If  you  want  to  change  any  answer  already  marked,  erase  the  mark  completely 

•TvH  ‘t’.Vjpn  mfiT'V  onau-ar  TV*  y*<~\4  w.v  Tb  — — 

"v  *i,vw  v-4  vww  u.  am  xv  c — * — 


Tb  

«*-■».  juu  aic  vaj.tr- 


less  in  erasing,  or  if  you  leave  unintentional  marks  or  dote  on  or  near  the 
answer  spaces,  such  marks  may  he  counted,  by  the  machine  as  wrong  answers,  «t<h 
your  score  will  be  lower  than  it  should  he.  Do  not  let  your  pencil  touch  any 
of  the  answer  spaces  until  you  actually  mark  your  answer. 

Make  no  marks  on  the  test  booklet.  Scratch  paper  is  supplied  for  you  to 
uae  in  making  any  drawings  or  computations  you  think  necessary.  Do  not  turn 
the  next  page  until  you  are  instructed  to  do  so. 
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RECEIVER 

PLEASE  NOTEr  ALL  ITEMS  IN 
THE  RECEIVER  SECTION  REFER 
TO  THE  SUPERHETERODYNE 
RECEIVER. 
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FROM  I.F.  STRiP 

ViDEO  DETECTOR 


!■  Th9  video  detector  circuit  of  TERRIER  is  shown  above* 
Which  of  the  following  waveshapes  best  represents 
the  output  of  th6  detoctcr  if  the  XN21B  crystal  is 

defective?  (i.e*.  front  to  back  ratio  is  unitv ) 

' - -•»  » 
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2.'  Crystal  CR  3 in  the  above  circuit  is  defective  (both  front 
and  back  resistance  values  are  lav) . With  the  noxml 


waveshape  at  the  input  terminal 3 as  shown t which  one  of  the 
following  waveshapes  would  appear  at  the  output  terminalsf 


- } - 
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3*  Condanaar  C-132  in  the  diagram  on  the  opposite  page  la  aborted. 
If  the  amplitude  of  the  US  me  input  pnlsp  to  the  2.F.  atrip  i* 
increased  from  20  micro  volts  to  80  micro  volts p the  output 
pulee  amplitude  mill* 

lo  became  aero. 

2.  main  constant* 

3»  increase  by  a factor  of  four. 
ko  Increase  by  a factor  of  two. 


m the  I*F*  «Plifier  circuit  shown  on  the  opposite 
F**e,  the  filament  of  V-4*  opens  up.  Wdch  of  the  following 
possible  results  obtained  on  the  Monitoring  Panel  would 


indicate  this  defect? 


H a,  # . 

— “ •» v+viwrMm  jxmg  error  aero. 

2*  Reference  low,  error  normal* 
3®  Irror  low,  reference  aero. 

1»<>  Error  low,  reference  normal. 
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$.  Inc  mailing  the  capacitance  of  C-U|5  In  the  TERRIER  Flight 

Uniter  Circuit  shown  above  lengthens  the  destruct  tine. 
Which  one  of  the  following  changes  would  produce  the  sane 

effect? 


1*  An  Increase  in  R-1U9* 

2.  A decrease  in  R-1^0. 

3.  An  Increase  In  R-151* 
U.  An  Increase  In  R-l£2, 


4 
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6.  The  crystal  mixer  in  the  receiver  package  is  suspected 
of  being  defective.  Only  a VTVM  is  available  to  check 
the  crystal.  Which  one  of  the  following  conditions 
indicates  that  the  crystal  is  probably  good? 

1.  High  backward  and  a high  forward  resistance, 

2.  Zero  backward  and  a low  forward  resistance. 

3.  High  backward  and  a low  forward  resistance, 

li.  Zero  backward  and  zero  forward  resistance, 

7.  While  a TERRIER  missile  is  in  flight , the  30  cps  output 
voltage  of  the  error  detector  increases  from  0.1  volt  to 

0,6  volts.  When  this  occurs,  the  missile  is: 

1.  deviating  farther  from  beam  center, 

2.  approaching  its  target, 

3.  rolling  from  flight  attitude, 

U.  slowing  down, 

8.  A missile  is  launched  and  does  not  follow  the  beam. 

An  inspection  of  the  telemetering  record  shows  zero 
signal  on  the  A,G,C.,  30  cps  reference,  and  30  cps 
error  channels.  Which  one  of  the  following  possible 
defects  could  account  for  the  missile  failure? 

1.  Gyro  failed  to  uncage, 

2.  Programmer  failed  to  operate, 

3.  Local  oscillator  is  defective. 

U,  Reference  demodulator  (discriminator)  is  defective. 
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& 


Tht  large  box  in  the  lower  left  of  the  assembly  shown 
above  contains  which  of  the  following  circuits? 


1.  The  demodulator 

2.  The  I*?.  chassis 

3.  The  delay  line 

U»  *he  local  oscillator 
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SUPERHET  RECEIVER  BLOCK  DIAGRAM 


In  the  block  diagram  of  the  TERRIER  receiver  shown  above,  block  A 
represents  the* 

1*  I.F*  strip* 

2*  LOO  cycle  source * 

3*  local  oscillator. 

L*  LOO  cycle  discriminator* 
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12a.  Id  the  bint  diagram  of  the  mtSOBL  receiver  shorn  on  tbs 
opposite  page  block  D represents  that 

lo  AOC  network. 

2o  blocking  oscillator, 

3«  decoder, 
kc  flight  limitar. 


Tm  response  curve  (band  pass  characteristics)  of  the  I.F, 
•trip  in  a TBtXEBR  suparhat  receiver  is  mads  approximately 
square  as  shown  in  Figure  A instead  of  peaked  as  shown  in 

figure  B,  Ihich  of  the  following  receiver  systems  would 
not  operate  properly? 


1.  AOC. 

2o  UCo 

3e  Sec oder o 

ho  Blocking  oscillator. 


F!G.  A 


FIG.  B 


As  a iJSKhUR  missile  moves  farther  away  from  the  launcher, 
the  AOC  voltage  does  which  of  the  following? 

1*  Holds  the  receiver  gain  constant, 

2,  Holds  the  video  detector  voltage  constant, 

3<*  Holds  the  reference  voltage  constant. 

In  Holds  the  I.F,  frequency  constant. 
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Which  one  of  the  four  detector  circuits  shown  above  Boat 
nearly  rtawhlea  the  reference  dlscriainator  used  in 
receivers? 


lo  1 

2a  2 

3.  3 

it®  It 
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The  purpose  of  a pul3&  stretcher  in  the  TERRIER  receiver  is 
to  lengthen  a 1/1*  micro-second  pulse  into  a pulse  of  much 
longer  duration.  Which  of  the  circuits  shown  below  could 
best  perform  this  function? 
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GUIDANCE  SYSTEM 
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iZl  Block  C,  in  the  above  diagram,,  is  which  of  the  following? 

lo  Demodulator. 

20  Corrective  network, 

3,  Gyro  Pickoff  synchro, 
it.  Servo  Amplifier, 


In  the  block  diagram  of  the  roll  system  shown  above.,  the 
function  of  Block  D iss 

1,  to  transform  the  AaC,  error  and  reference 
signal a into  a D,C,  signal, 

2,  to  control  the  roll  system  gain  after  the 
boost  phase  of  flight, 

3*  to  prevent  oscillation  of  the  missiLe  about 
its  roll  axis. 

It,  oo  amplify  the  power  of  the  roll  error  signal. 
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In  tbs  Boll  Stabilisation  ayetaa  it  is  necessary  to 
change  the  AX  UOO  cpe  roll  error  output  of  the  synchro 
tranaronsr  to  a DoC.  error  signal 0 The  nagnituda  cf 
thia  signal  is  proportional  to  error  and  the  polarity 
is  consistent  with  the  direction  of  error. 

Vhieh  of  the  circuits  shown  above  would  Accomplish 
thiat 

1.  1 
20  2 
3c  3 

Uc  li 
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21.  The  TERRIER  component  assembly  shown  above  is  the; 

1.  intelligence  converter. 

2.  computer. 

3.  roll  servo  amplifier. 

4.  programmer. 
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coNFusinm  skcuhitt  infobjuiion 


The  itema  on  this  page  refer  to  the  block  diagram  of  the  guidance 
psxkage  shown  on  the  opposite  page.  In  items  22  to  26  select  the 
answer  which  correctly  Identifies  the  block  listed  at  the  left. 


22. 


Hi 


2^ 


Block  k is  the* 
lc  reference  amplifier. 

2o  programmer. 

Block  C is  the  reference  signal » 
lc  phase  splitter, 

2n  amplifier. 

Block  B is  the  "A"  channels 
lo  cathode  follower, 

2,  compensated  D,C,  amplifier. 

Block  F is  the  s 

1.  flight  limiter o 

2 , capture  relay. 

Block  I is  the* 

I,  programmer, 

~°  Averse  pressure  potentiometer. 


3.  error  channel  mixer, 
ilo  F^(t)  potentiometer, 

3»  phase  comparator. 
ho  phase  inverter. 

3c  phase  comparator. 

U.  input  monitor 

isolating  amplifier. 

3o  floating  limit  control, 
ilo  assyaetrical  limit  control. 

3e  fixed  limiter. 

Uo  second  cathode  follower. 


27.  Th,  enaction.  mark.d  O,  (a„  .ppo.lt,  p.g.)  p«„K1  the 
«rro  amplifier  and  th.  xtoM  repreaant,  th,  push 

pull  driving  connections  from  servo  driver  to  valve - 
What  does  the  connection  P represent? 


1. 

2. 

3. 

ho 


The  wing  trim  feedback  adjustment. 

fS,db*ck  h»n«ctlOT  batween  th. 
valve  solenoid  center  cap  and  the  amplifier. 


The  common  B+  plate  feedback  connection  of 
solenoid  and  servo  amplifier. 


The  feedback  position  signal  froa  the  valve 

cylinder  assembly  to  the  servo  amplifier 


o 


- 21  - 


confidential  securiti 


INFORMATION 


REFCntNCC 

SIGNAL 


29o  A portion  of  the  missile's  Roll  Stabilisation  System 
is  shown  in  the  diagram  above 0 The  signal  output  to 
the  servo  amplifier  carries  a large  800  cps  AoG0 
component o 

Which  of  the  elements  shown  in  the  diagram  is 
responsible  for  this  signal? 

io  Capacitor  0-20? o 
2o  Resistor  R-219* 

3o  Capacitor  C-20So 
U»  The  demodulator* 
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A typical  change  in  the  overall  static  gain  of  the 
Roll  System  is  shown  in  Figure  A above.  If  the 

actual  gain  change  take?  place  according  to  Figure  B 

the  system  at  fault  iss 


I.  the  programmer, 
the  receiver. 

3»  the  gain  change  amplifier. 

U.  the  altitude  compensation  system. 


i 
! 
i 


♦ 


fhe  primary  of  the  transformer  supplying  power  for 
the  Roll  Free  Gyro  opens  before  the  missile  is 
xiunched.  The  effect  on  missile  functioning  will 
be  such  that  the  missile  wills 

1®  not  leave  the  launching  platform. 

2.  maintain  the  roll  position  held  at  the 
moment  of  launching. 

3.  roll  ccntinucualy  in  one  direction. 

Maintain  a roll  position  67  1/2  degrees 
Tron  position  at  launching. 

i 

4 i 
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Hi  th*  jn]n  corrsctor  s^scfcro  gsnsrfitcr  l.s  fislty 

and  transmits  no  signal  to  the  missile  prior  to  its 
launching,  the  effect  of  the  malfunction  mill  be  tot 


1.  cause  the  missile  to  fly  without  roll  stabilization 
of  any  kind. 

2.  cause  the  missile  to  be  stabilized  in  a roll 
position  67  1/2°  CW  from  its  normal  roll  position. 

3.  cause  the  missile  to  be  stabilized  in  some  position 
not  necessarily  its  normal  roll  position  but  riding 

upon  the  launcher  ..ttltude  at  the  time  of  launching. 

U«  prevent  the  launching  of  the  missile  by  preventing 
the  closing  of  the  booster  squib  circuit. 


33.  The  coupling  connecting  the  sylphon  (aneroid)  bellows 
to  the  missile's  inverse  pressure  pots  fails.  As  the 
missile  gains  altitude,  the  effect  on  missile  operation 


1.  a decrease  in  receiver  output. 

2.  no  correction  for  beam  divergence. 

3.  loss  of  gain  in  wing  channels  and  roll 
stabilization  system. 

U.  no  change  in  gain  in  wing  channels  ana  roil 
stabilization  system  due  to  changes  in 
barometric  pressure. 
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S 1 MPL,I  F!  ED  DIAGRAM  OF  "a"  WING  COMPUTER  CATHODE 
FOLLOWER  AND  SERVO  AMPLIFIER 

3U«  The  connection  of  the  "A*  wing  static  pressure  pick- 

off  to  ground  is  open.  As  a result,  the  "A"  wing  will: 


1.  respond  to  error  signals  but  will  show  no 
variation  of  wing  deflection  with  atmospheric 
pressure. 

2.  respond  to  error  signals  but  the  zero  error 
signal  position  will  be  affected  by  atmospheric 

Ww m > »■«!  m AA 

K*  v vcu  xa  UXUUO 

3#  move  to  one  or  the  other  step  and  remain  there. 
L.  move  to  the  zero  position  and  retMin  there. 
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One  side  of  the  feedback  potentiometer  connected  to  the 
"A"  wing  (see  diagram  on  opposite  page)  opens  during  a 
flight u As  a result  the  "A*  wing  wills 

lo  move  to  one  of  the  stops  and  remain  there* 

2*  move  to  the  zero  position  and  remain  there. 

3.  remain  actuated  but  will  have  no  F-(t)  and  F?(t) 
modification  of  the  wing  deflection.  * 

Uo  remain  actuated  but  will  move  from  one  stop 

to  the  ether  as  the  error  signal  changes  polarity. 


a 


36 „ Failure  of  the  reference  voltage  transformer  in  the  Roll 

System  results  in  loss  of  reference  voltage  signal  to 
the  demodulator.  If  this  occurs  the  roilerons  wills 


lo  move  in  the  desired  direction  but  with  a 
Constant  position  birrur  in  Produce  do 

2*  move  to  zero  position  and  remain  there. 

3 a move  to  the  right  to  their  stop  and  remain 
m that  position. 

Le  move  to  the  left  to  their  stop  and  remain 
in  that  position.  • 


iL 
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Us.  During  a test  of  the  missile  Roll  System  using  the 
Monitoring  Panel*  the  refer arte  signal  shorn  in 

* ap  the  err  or  signal  (Roll  input  signal) 
shomn  in  Figure  2 are  fed  into  the  Monitoring 
Panels  The  record  obtained  on  the  Brush  recorder 
W-lll  b C a 
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1 V*2 

& 


7 


«S?  47 SA.  (i) 


*200  V. 


♦ 200  V. 


OUTPUT 


*-  INDICATES 
PRECISION 
RESISTOR  (±!*) 


OS  8EC-n 


0.0  SEC. 


The  drawing  above  shows  a simplified  schematic  of  the 
TERRIER  computer.  When  an  oscilloscope  is  connected 
to  point  A in  the  circuit  the  waveform  indicated  is 
obtained.  Which  of  the  four  scope  pictures  shown  at  point 
B would  you  expect  to  see  if  the  circuit  were  functioning 
properly? 

1.1  2.  2 3.  3 h.  h 


Cf >H f r>F.i-5? T h r SpOiHv  H'Y  ? wnoi 


♦ 200  V. 

A 


♦ 


INDICATES 
PRECISION  . 
RESISTOR  (±l») 


Tbe  drawing  *bo?e  shows  a simplified  schematic  of  the 
fUtiUJR  C0B^put«r*  When  an  oscilloscope  is  connected  tc 
point  B in  the  circuit  the  wayeform  indicated  is  obtained. 

Shown  at  point  C would 

you  expect  to  sec  if  the  circuit  were  functioning  properly? 


I 

t 


CONFIDENTIAL- 
SECURITY  INFORMATION 


PROFICitNCY  EXAMINATION 
TERRIER  MISSILE 

KNOWLEDGE  OF  OPERATiON  : PART  B 

EXPERIMENTAL  FORM  K-2 


PREPARED  UNDER  THE  SPONSORSHIP  OF  THE 

BUREAU  OF  NAVAL  PERSONNEL 


OFFICE  OF  NAVAL  RESEARCH 
CONTRACT  NUMBER  N7onr- 37008,  NR -152-079 


AMERICAN  INSTITUTE  FOR  RESEARCH 

PITTSBURGH,  PENNSYLVANIA 


CONFIDENTIAL- 
SECURITY  INFORMATION 


CONFIDENTIAL  ffSCURITT  INFORMATION 


GENERAL  'D1RECTTONB : KHOWU5DGE  OP  OPERATIONB,  PAST  B 


This  lb  a test  of  your  knowledge  of  the  principles  underlying  the  opera- 
tion of  the  TERRIER  missile  and  Its  associated  test  and  servicing  equipment. 

Most  of  the  questions  in  tale  test  cannot  be  answered  quickly  from  mem- 
ory. They  require  you  to  think  carefully  aoout  the  problem  before  you  decide 
on  the  correct  answer.  In  taking  the  test  you  will  need  to  pay  special  atten- 
tion to  the  diagrams  which  accompany  the  questions. 

Be  sure  to  answer  every  question  in  the  test,  but  do  not  spend  too  much 
time  on  any  one  problem.  Some  of  the  questions  are  more  difficult  than  others; 
if  you  are  not  completely  sure  of  the  correct  answer  to  a problem,  make  the 
best  gueBS  you  can  and  go  on  to  the  next  one. 

The  examiner  will  insT,rue+  you  hew  to  fill  out  the  enclosed  answer  sheet. 
When  doing  this  print  all  information  that  is  required,  Mark  your  answers  to 
the  problems  in  this  test  on  this  answer  sheet,.  For  each  question,  heavily 

blacken  the  space  which  has  the  same  number  as  the  answer  you  select,  as  shown 
below: 


I 


4 

I! 


ii 


li 


II 


I 


In  this  example,  Axiawer  3 is  marked  as  Being  correct  for  problem  I and  Answer 
4 is  marked  as  being  correct  for  problem  II.  Mark  only  one  answer  for  each 
problem.  If  you  mark  two  or  more  answers,  neither  will  be  counted  as  correct. 

This  answer  sheet  will  be  scored  by  an  electrical  nest-scoring  machine. 
This  machine  will  score  your  paper  accurately  only  if  you  use  the  special 
pencil  that  has  been  eupplied,  and  if  you  indicate  each  answer  with  a solid 
black  pencil  mark.  Solid  black  marks  are  made  by  going  over  each  mark  two  or 
three  times  and  by  pressing  firmly  on  the  pencil.  The  test-scoring  machine 
cannot  distinguish  between  intended  answers  and  stray  pencil  marks  or  dote. 

If  you  want  to  change  any  answer  already  marked,  erase  the  mark  completely 
end  then  mark  the  answer  desired.  Do  not  cross  out  a mark.  If  you  are  care- 

lco£  xli  claBlu^ f Or  ix  yGu  a6&Y0  UIxi]uu6nt;iOIxai  waj>2mrt  OX  uutb  Oil  Or  near  Liie 

answer  spaces,  such  marks  may  be  counted  by  the  machine  as  wrong  answers,  and 
your  score  will  he  lower  than  It  should  be.  Do  not  let  your  pencil  touch  any 
of  the  answer  spaces  until  you  actually  mark  your  answer. 


Make  no  marks  on  the  test  booklet.  3cratch  paper  is  supplied  for  you  to 
use  in  making  any  drawings  or  computations  you  think  necessary.  Do  not  turn 
the  next  page  until  you  are  instructed  to  do  so. 
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ELECTRICAL  SYSTEM 
(POWER  SUPPLY  AND  SWITCHING) 
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+ 370 

VOLTS 


-Sr 

1.  In  the  above  diagram  of  a section  of  the  mis::!!'*  povr-r 

supply,  tubes  V^,  and  V,,  are  150  volt  regulator  tube?. 

is  a 75  volt  regulator.  If  tube  beoo^es  non-con- 
ducting, the  voltage  E will  be  approximately; 


1 

-**• 

150 

V 

o 

Y 7 

V 

3S 

300 

V 

U# 

370 

V 
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VOLTS 


M © 


2^*  in  the  a .ova  ciagram  of  a section  of  the  misdile  power  supply, 

tubsa  V1  and  ?2  are  150  volt  regulator  tubes.  If  the  cathode 

connection  of  tube  V,  opens,  the  plate  current  of  tube  v wills 

* 3 

1*  increase, 

2,  remain  constant, 

3*  decrease, 
lit  become  erratic. 


t ;%  changeover  from  external  to  internal  power  in  the  miesile 
during  launching  occurs  when! 


1,  a solenoid  relay  la  energised  by  the 
action  of  the  mleeile  operate  relay, 

2,  a solenoid  relay  is  energised  by  the 
closing  of  the  last  firing  interlock 
contact, 

3*  the  external -Internal  Power*  switch  is 
thro;®  to  the  "Internal*  position, 

h,  the  altomator  builds  up  output  voltage. 


* 3 * 


ccw?nmirr£?,  s*!rrrroT>ry 


A .lock  diagram  of  the  missile  power  supply  is  shown  above 

with  connections  to  a missile  component  identified  as  block 

•A".  Block  "A"  represents  which  of  the  following  missile 
circuits. 

1*  AAlomofgt* 

2.  Klystron  local  oscillator 

3.  JVogrammer 

Hoil  servo  amplifier 


- 5 - 


CONFIDENTIAL  SECURITY  JNF01 


MISSILE 

REGULATED 


confidential  security  information 


64  If  series  regulating  tube  7208  shown  in  the  diagram  of 
the  -200  volt  regulated  supply  should  fail  due  to  loss 
of  cathode  amission,  the  output  of  the  -200  V supply 
would  be  expected  to: 

1.  remain  approximately  normal  and  then 
gradually  become  leas  negative. 

2.  remain  approximately  normal  and  then 
instantaneously  go  to  zero. 

3«  go  to  zero  and  remain  there v 

k»  go  to  -100  7,  and  rem&xn  there s 

It  k series  of  checks  on  the  missile  regulated  power  supply 
shown  on  the  opposite  page,  indicates  the  followings 

The  “200  volt  output  is  zero  volts. 

The  +200  volt  output  is  almost  zero  volts. 

Varying  S-4G6  has  no  effect  on  the  out.out 
of  the  +200  volt  supply. 

Vfi  tubes  7-1*03  and  7-1*01;  are  not  conducting. 

The  voltage  across  C-102  is  normal  (+370  volts'. 

Th*  vn'<  + one  n •««•«.»«.  r 1 ai  • 

. IS  fcQTQ* 

®hi*  trouble  can  be  the  result  of: 

an  open  primary  in  transformer  T-1Q2 
the  failure  of  choke  CH-103 
the  failure  of  tube  7-10h 
the  failure  of  VR  tube  7~hQl* 


1. 

r\ 

ii. 


n 


- t m 
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In  the  diagram  snowr.  hr*  the  opposl  ■,«  page  an  open 

in  VR  tuba  V-UOli  will  result  inc 

lo  The  probable  failure  of  tubes  V-20? 
and  Y~203  due  to  excessive  plate 
dissipation, 

20  the  probable  failure  of  resistor  R~2Gu 
due  to  excessive  current  flow,, 

3 o an  output  voltage  higher  than  normal  as 
measured  between  the  -2CC  V bus  and 
ground, 

he  very  low  output  voltage  as  measured 
between  the  -2007  bus  and  groundo 


cathode 


- 9 - 


CONFIDENTIAL  SECURITY  INFORMATION 


10  - 


CONFIDENTIAL  SECURITY  INFORMATION 


C5HFIDENTIAL  SECURITY  IJiFORM^TlflB 


t- 


4 


AIR  AND  HYDRAULIC  SYSTEM 


£ 


T 1 

jiX  -=> 


CO’jtFlDKNTIAI,  SSCURT-y  nFQ^TIGi& 


coflvxsnrziL  sboubztt  i^umnox 


10.  If  the  simp  in  the  hydraulic  system  were  insufficiently 
charged  with  nitrogen,  the  hydraulic  aysien  would  not 
operate  properly.  The  reason  for  this  is-i 


1.  the  piston  world  be  displaced  so  as  to 
rupture  the  oil  filter. 

2,  the  operating  pressures  in  the  high  pressure 
oil  nanifold  would  be  toe  high. 

3#  tha  operating  pressure  in  the  high  pressure 
oil  manifold  would  be  too  low. 

U.  the  mssp  piston  would  be  pushed  too  far  into 

the  low  pressure  oil  manifold. 


♦ 

11*  If  hydraulic  oil  flow  through  the  rollerca  hydraulic 
actuator  were  to  be  completely  stopped  by  dirt  in  the 
low  pressure  oil  return  line,  the  rollerons  moulds 

*1  . flAltf  » vtairf  seal  wwa4  4>4 

“*  ** *  - — ~-~****~ 

2.  resain  in  their  present  position. 

3*  be  driven  to  one  extreme  of  their  travel. 

a 

k°  oeeillata  frew  one  extraae  to  the  other 
extreme  of  their  travel. 


00?IFTDI!ITIAI-  SSOUaiTT  1 W 


oosnaswiAL  securitt  hfqbhatios 


12*  The  diagrams  below  represent  air  supply  systems  similar  to  the  air 
supply  system  of  TSRRIERo  Which  arrangement  of  components  permits 
proper  operation  of  the  missile  in  flight? 


qkfujsstial  Security  infokscatiqn 


I. 


3. 


the  diagrams  above  are  simplified  representatives  or  the 
XJfltKiJSB  oil  syst-sso  Select  the  diagram  which  indicates 
the  correct  directions  of  oil  flow, 

1.  1 
2«  2 
3.  3 
k*  U 


«■  I J > V 


C0NPHffiyTI4L  SE^'OPJTY  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


2Ju  An  autopak  system  is  to  be  used  with  a missile  having 
a maximum  oil  pressure  of  600  psi  and  a regulated  air 
supply  pressure  of  1600  psi.  In  this  system,  the 
relative  sizes  of  the  oil  and  air  pistons  would  be 
which  of  the  following l 

1.  a large  oil  piston  and  a small  air  piston. 

2.  a small  oil  piston  and  a large  air  piston. 

3.  either  1 and  2 above  since  the  sump  could 
adjust  the  oil  pressure, 

U.  an  oil  piston  equal  to  the  air  piston. 


15 
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®NML  MISSILE  SYSTEM 
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?!•  An  attempt  is  sad©  to  use  a missile  with  the  air  solenoid 
inoperative.  How  would  this  defect  show  up? 


®isslle  would  go  out  of  control  after 
booster  separation  , 

2,  The  missile  would  not  assume  proper  roll 
attitude  during  booster  phase „ 

3*  The  back  scratcher  would  eject  but  the 
missile  would  not  launch, 

li»  The  back  oeratche?  would  not  eject  and 
the  ;Bis8il<s  would  net  launch. 


In  checking  the  E*»gulated  Power  Supply,  both  the 
positive  and  negative  regulated  D,C,  output 
voltages  are  within  tolerance.  However,  the  input 
voltages  to  the  regulator  circuits  are  higher  than 
noraai.  The  component  moat  likely  tc  cause  this 
difficulty  is t 

1,  the  power  transformer, 

2,  the  hydraulic  motor  flow  regulator, 

3*  the  alternator, 

«u  the  autopak. 
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la  the  above  block  diagres  of  TUEHR,  Block  C ie 
which  of  the  following? 

1*  "A"  Channel  Servo  Amplifier. 

2*  Boll  Stbvm. 

3*  Power  Supply. 

U>  Intelligence  Converter* 
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i mleeile  la  in  flight.  The  30  opa  error  signal,  «e  csaaured 

at  the  output  of  the  receiver,  leads  the  30  ope  referenoo  signal 
by  10  . In  which  direction,  1 ndicated  in  the  figure  below,  would 
the  Biaalle  be  deviating  from  beam  center! 
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HYDRAULIC  CHARGING  UNIT 
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19. 


Hydraulic  -II  t-  be  charged  into  a missile  is  filtered 
in  the  charging  urrit  by  pumping  its 


1.  from  the  sump  through  the  reservoir  to  the 

nj.t9r« 

2.  from  the  reservoir  through  a filter  to  the 

«wp. 


3. 


U. 


from  the  sump  through  a filter  and  back  to 
the  sump. 

Jrca  the  ^aervoir  through  a filter  and  beck 

tu  tae  reservoir. 


20. 


the  Hydraulic  Charging  Unit  is  to  bs  filled.  If  the 
Air  Valve  is  left  in  the  QK  position,  which  of  the 
following  malfunctions  would  occur? 


♦ 


2. 


ih!  danl^  4 ™e<*»  In 

— r BUB  is  operated. 

Ehe  oil  picked  op  when  the  ■ hut -off  valve  is 

ou'mtS4  th*  *i0’lle 

Pr,“*nr*  "rdntor  would  bo  omrlo*ded 
b/  the  pressure  built  up  across  it. 

m ^Titr.wouid  M foul<,d  by  the  flow 


10KF1XKNTIAL  SECUSITI  IKFPSIUTIQN 
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~ The  m±BBile  3®P  18  c^rged  with  nitrogen  at  1050  p8io 
Alter  the  hydraulic  system  is  charged  with  oil  the 
sumo  piston  sticks0  To  correct  this  the  sump  i9  bled 
and  recharged  with  nitrogen.  The  recharging  nitrogen 
pressure  should  be* 


1. 


2. 

3. 

Us 


1000  psi  because  the  nitrogen  volume  is  smaller 
when  recharging,,  r 


1000  psi  because  the  nitrogen  volume 
when  recharging. 


is  larger 


1090  psi  because 
when  recharging. 


the  nitrogen  volume  is  smaller 


1090  psi  because 
whan  recharging o 


the  nitrogen  volume  is  larger 
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MONITORING  PANEL 


CONFIDENTIAL  SECURITY  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


COBZBZBYUL  SKBUTT  OTOQ&Tiag 


2$&fc '^SSf^^-y  •-•’«“  ’&*:>£■*&*'' \;';'  ‘ 


22 4 *******  of  ths*  Monitoring  Ptosl  Hectrooit  Shsssis 
is  shewn  ©o  tes  opposite  psgs.  If  ths  filassst  af 
tt&#  f-3  b tiros  out  ths  aster  ®-l  sill  giw»5  owt-of- 

tolsr&nsa  readings  ©a  switch  pesitien(is) t 


1.  1 
2*  1,  2 
3.  1,  2*  9,  10 
U*  All  positions 


oamjssrTUL  sacosm  nFOBMmoi 
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The  schematic  shown  above  represents  the  circuit  of  one 
of  the  Monitoring  Panel  D.C.  amplifiers.  The  GAIN  control 
R-19  performs  its  function  by* 


!•  varying  the  D.C.  cathode  potential  of  the  first 
amplifier  stage. 

2.  varying  the  amount  of  degenerative  feedback 
to  the  first  amplifier  stage. 

la  rv*fmwt4  a 1 a# 

- - - w o - — ' — — ^ wa  vuv|/uv 

stage. 

U.  varying  the  amount  of  input  signal  by- 
passing the  second  amplifier  stage. 


♦ 
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A^.l  of  the  following  pieces  of  equipment  are  required 

to  make  maintenance  checks*  of  the  Monitoring  Panel 
except a 

lo  a 115  V,  60  cps  power  a apply, 

2S  a wide  range  signal  generator, 

3*  a stop  watch, 

a Tolt-ol»~fflillia*eter  (multimeter). 


25,  If  the  driving  motor  of  the  Monitoring  Panel  Graham 

Drive  should  fail  during  a dynamic  Roll  Sensitivity 
test,,  the  output  of  the  Sine  Potentiometer  would  b#£ 

lo  zero  volt So 

20  60  cpe  constant  amplitude  sine  wave, 

3o  400  cpe  constant  amplitude  sine  waveQ 

Uo  a constant  amplitude  voltage,  or  zero  vcltSo 


Ihen  running  a ais.*ile  system  test  using  th*  Monitoring 
Panel,  the  External  Missile  Power  switch  is  turned  ON 
to  start  the  war*  up  period.  As  this  switch  is  thrown, 
the  60  cpa  and  400  cps  lights  go  on,  When  wax*  up  ie 
completed,  the  war*  up  light  goea  on.  The  wax*  up 
light  indicates  that 2 


lo  the  missile  power  supply  has  reached  operating 
temperature, 

20  the  regulated  supply  voltages  have  been 
stabilized^ 

3o  a two  minute  period  has  been  completed* 

Uo  the  guidance  package  amplifiers  have  been 

J 1 4 

0 v*u.*axj.ncuc 
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TEST  SET-UP 


27.  The  test  signals  from  the  Monitoring  Panel  30  cpa  signal 
generators  are  to  be  checked  by  the  test  set-np  shown  in 
the  diagram  aboTS,  With  the  ’‘Missile  Position  in  Beam" 

Switch  on  "UP".  Scope  B shows  the  following  traces 


4r 


confuential  SECURITY  information 


xo  O 


CONFIDENTIAL  SECURITY  INFORMATION 


28.  To  produce  lew  frequency  sine  wave  test  signals  for 

injection  into  the  missile,  the  Monitoring  Panel  Sine 
Wave  Chassis  uses  the  following:  a Graham  Drive,  a 

sine  wave  potentiometer,  a synenro  generator  and  a 
signal  source. 

Select  the  answer  which  describes  the  operation  of 
these  components:; 


The  Graham  Drive 
Rotates  at* 

. . - -i 

The  Sine  Wave 
Potentiometer  is 
energized  by: 

— ■ ■ « 

The  Synchro  Gen- 
erator is 
energized  by; 

a speed  which  is 

a constant  amplitude 

LOO  'cps  A0C. 

1. 

a sine  wave  fune- 

D.C.  voltage. 

tion  of  time0 

A constant  speed 

a low  frequency  A.C. 

a low  frequency  A.C. 

2. 

(predetermined  by 

signal  (frequency 

signal  (frequency 

the  operator) . 

predetermined  by  the 

predetermi  r.ed  by  the 

operator) . 

operator. 

a speed  which  is  a 

110  volts  A.C. 

110  volts  A.C. 

sine  wave  function 

cf  time. 

a constant  spe id 

a constant  amplitude 

LOO  cps  A.C. 

L. 

(predetermined  by 

D.C.  voltage. 

the  operator). 
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FLIGHT  HEAa;i  IHujluATOR 
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CONFIDENTIAL  SECURITY  INFORMATION 


2?.  In  setting  up  a Flight  Ready  Indicator  missile  test,,  the 
external  air  supDly  connection  is  not  m&des  During  the 
Flight  Heady  Indicator  test  tha  missile  will  shut  down 

because i 


1.  no  power  will  be  applied  during  the  warm  up 
interval- 

2.  no  power  will  be  available  after  the  two 
minute  warm  up  light  goes  out. 

3.  no  power  will  be  available  to  close  the 
uower  changeover  relay. 

iu  no  power  will  be  available  after  the 
power  changeover  switch  closes , 


During  a test  of  a missi  <?  using  the  Flight  Ready  Indicator 
the  inputs  to  the  Channel  A arid  Channel  B meters  are 
determined  by  which  of  the  followings 

1.  wing  positions. 

20  potentiometer  slide  positions. 

3.  rate  of  wing  movement, 
servo  valve  positions. 


2a. 


A two  minute  testing  time  limit  is  neccasary  when 
checking  a missile  with  ths  Flight  Ready  Indicator. 

+ 4.U4  « H v«*4 ♦ ^ a 4-.n  nrinwnt  * 

AQf  roaouil  1U1  MUiB  - — r — * 


1.  overheating  the  FRI  error  amplifier. 

2.  depleting  the  air  storage  bottle  contents. 

3.  overheating  the  alternator. 

U.  excess  wear  on  the  missile  gyro. 
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A 


GUIDANCE  ANALYZER 


% 
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32o  Tho  diagram  shewn  above  is  similar  to  the  1*00  cycle  phase 
comparator  in  the  Onidance  Analyser.  With  the  signal 
from  the  uOO  cps  filter  in  phase  with  the  iiOO  cps  reference 
voltage,  the  polarities  are  as  ahown  on  the  transforner. 

Under  this  condition^  which  one  of  ths  fol'ijsisj 
statements  is  correct? 

lo  Point  A is  positive  with  respect  to  ground. 

2.  Point  A is  negative  rith  roppect  to  ths  5 
minus  bus. 

3.  Point  A is  positive  with  respect  to  the 
B minus  bus. 

Uo  Point  A is  at  the  same  potential  as  ths 
B minus  bus. 

4 
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CONFTEENTIAI  SECURITY  INPORMATIOn 


¥ 


The  Guidance  Analyzer  swse*'  selector  circuit  is  shows 
&bove«  Which  one  of  tha  i allowing  condensers  is  used 

to  adjust  the  sweep  speed  to  5 microseconds  per  inch? 


1.  5-335 
2«  C-336 
3.  C-339 
U.  C-341 
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3U.  The  phase  calibration  of  the  Guidance  Analyzer  does 
not  accomplish  which  of  the  following? 


lo  Equalization  of  phase  shifts  in  error 

and  reference  channels  of  the  receiver. 

2.  Adjustment  of  phase  splitter  in  the 
comparator  chassis  for  proper  90°  phase 
splitting. 

3*  Proper  adjustment  of  lead  and  lag 

potentiometers  on  the  comparator  chassis. 

!*•  Compensation  for  the  phase  shift  in  the 
phase  comparators  on  the  comparator 
chassis. 


♦ 


4f 
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ASTiA  FILE  COPY 
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APPENDIX  B 


THE  TOOUBLE -SHOOTING  POHMBOARD  ITE34S 
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Fermhcard  Item  No.  1 
i»ge  1 of  6 pages. 


Formboard  Iter.  No.  1 


During  a Monitoring  Panel  cheek  on  a TERRIER  Receiver,  the 
Beam  Simulator  is  set  for  12db  error  signal  and  -15  dbm  range. 

The  Receiver  output  is  measured  and  results  obtained  are  a a 
follows) 


Measured  Normal 

Value  7aiue 


jOcps  reference  voltage  0.0  V 1 to  1.L  V 

30cps  error  voltage  5*1  V >.*3  +G  c 7 


B-2 
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* 


SUPERHET  RECEIVER  BLOCK  DIAGRAM 

A 
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CONFIDENTIAL  SECURITY  INFORMATION 


CHECKS 


Forabcard  Ivem  No.  1 
P&ga  2 of  6 pages. 


A)  D.C*  Voltage  Checks 

Output  of  *200  Volt  power 
supply 

Output  of  "200  Volt  power 
supply 

Difference  Voltage 


♦200*1  volts 


--200*0  volts 
*0.1  volts 


B)  Crystal  Mixer  Current 


Normal 


C)  Wave  Forms  as  Checked  with  an 
Oecllllo-synchroscope  ~~ 

Beam  Simulator  set  at  12db  error 
-15<ioa  range* 


approx*  7L0/(  sec*  | 


1,  Video  Detector  Output 


nj-Lj 


2*  Decoder  Output 


>aec* 


approx*  7L0  /<  sec. 

r * 

-A__, 

-4 

/<  sec* 


f\ 


* Normal'  pulse  width;  exact  value 
omitted  in  this  report. 


Ok-'F- r)Fr-iTI A • ct*^!  (p|TV  1 ■ Cf"'--  P K ‘ AT'^s 


c 


ONRDENTIAL  SECURITY  INFORMATION 


Poraboard  I tea  No.  1 
ftige  3 of  6 pages* 


3*  Pulse  Stretcher  Output 


L*  Eeference  Blocking  Oscil- 
lator Output 


approx*  7u0  M aec 

— i 

• 

r~ — 

i , ! 

|o//iec* 

j . aoprox.  ?L0/4sec, 

|-* ~n 

~j  Ly  1 1 — *■ 

2,$  J4  sec. 

1 

! 

j 

yV- 

5*  Output  of  Error  Pulse 
Stretcher 


6.  Output  of  Reference 
Limiter 


approx*  7U0/f  sec. 

h 


300  /4  cec. 


R»li 
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*> 


7 • Output  cf  Ksfsrsnc? 
DiseriEinator 


8*  Output  of  Reference 
Cathode  Follower 


Fornfceapd  Item  Bo,  l 
Rtge  1*  of  £ pages* 


* 


D) 


Local  Oscillator  Output 

Checked  with  a Microwave 
Power  Meter* 
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Foraboard  Item  ffo.  1 
Rage  5 of  6 pages. 


E)  AFC  Operation 

Observe  Reflector  Voltage  as 
Klystron  tuner  is  moved 
slightly# 


r 

Reflector  voltage  varies 


?)  AOC  Operation 


Input  wave  from  Beam  Simulator 
increased# 

Voltage  on  I #F , grids  noted* 


i 

I.F*  grids  go  more  negative. 


I 


♦- 
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Formbcnrd  Item  No.  1 
Page  6 of  6 pages. 


UNITS 


1.  Local  Oscillator 


2.  Crystal  Mixer 


3a  I.?. 


11.  Error  Poise  Stretcher 


12.  Error  Detector 


NO  j 13 r Error  Amplifier 

i 


r«n 


L.  Video  Detector 


1U.  AGC 


5.  Decoder 


15.  AFC 


6.  Pulse  Stretcher 


| NO  j 16.  Wave  guide  Shutter 


?.  Reference  Blocking 

Oscillator 


6.  Reference  Pulse 
Stretcher 


9.  Reference  Discriminator  XES 


10.  Reference  Cathode 
Follower 
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Formbcard  Item  Ho.  2 
Page  1 of  6 pages. 


Formboard  Item  No.  2 


3 Y Ivi  P 7 0 M 


* 


During  a Monitoring  Panel  check  on  a TERRIER  Receiver,  the 
Beam  Simulator  is  set  for  12db  error  signal  and  ~1 range* 

The  Receiver  output  is  measured  and  results  obtained  are  as 
follows? 


Measured  Normal 

V alue  Value 


30cps  reference  voltage  1*2  V 

30cns  error  voitage  7.2  V 


1 to  l.L  V 
U*3  to  5*3  V 


$ 
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TEFLON  I WAVE3UIDE  I 
SHUTTER 

LENS  { j 


LOCAL 

OSMLLATOR 


CRYSTAL 

MIXER 


400 'V 
COMPARATOR 


400  Av 
SOURCE 


VIDEO 

lOETCCTCf!  - 

AND 

■ AMPLIFIERS! 


I DECODER  PULSE 

! AND  W-  STRETCMERl 
CATHODE  AND 

FOLLOWER  j {AMPLIFIERS 


TO 

SELF-DESTRUCT 

CIRCUIT 


FLIGHT 

LIMITER 


REFERENCE 

OUTPUT 


REFERENCE | j [REFERENCE  ’ REFERENCE] 

„ DISCRIM - j PULSE  {_  *.  L 

1 INATOR  | STRETCHER  ^ — ** | 

iruuuvwcA  , I . wCiLLATCn  , 

s i i Li m i i cn  I 

I j < > T — 


E.4H0R 

OUTPUT 


LIMITER 


ERROR 

CATHODE 

FOLLOWER 


ERROR 

AMPLIFIER 


ERROR 

DETECTOR 


A 0 C 
AMPLIFIER 


SUPERHET  RECEIVER  BLOCK  DIAGRAM 
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Formboard  Item  No.  2 
Page  2 of  6 pages. 


A)  D.C,  Voltage  Checks 

Output  of  +200  volts  Pcwerr 
Supply 

Oat put  of  -200  volts  Power 
Supply 

Difference  Voltage 


♦200.0 

-199.S 

♦0.2 


B)  Crystal  llixer  Current 


Normal 




C)  Wave  Forma  as  Checked  with  an 
Oecilio-eynchros  ppe' 

Beam  Simulator  set  at  12db 
error  kL5dbm  range. 


1-  Video  Detector  Output 


approx.  7LC  sec. 

r 1 

LTU  ' LRj 

-j  k , , 

jaLle>  Mgh 


2.  Decoder  Output 


approx.  7h0  sec* 

^ 

_n_  *_a_ 

-J.U  1 ^ 

♦ /♦sec. 
amplitude  high 


# Normal  pulse  width?  exact  value 
omitted  in  this  report e 
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Feral’ c«rd  Item  Mo.  2 
Bag®  3 of  6 page®. 


3.  Pulse  Stretcher  Output 


approx.  7h0 


c 

I 


high 


sec* 


* 


4*  Reference  Blocking  Oscil- 
lator Output 


approx*  ?L0  eec  > 


A 


lA 


j'  ^ vv 

^'^uipfiiude  normal 


5.  Output  of  Error  Fulae 
Stretcher 


approx*  7UC 


V- 


100/  sec* 
amplitude  higft 


I 


6*  Output  of  Reference  Limiter 


approx.  7l>0  eec* 

H M 


L—J 

300/ seo. 
amplitude  normal 
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Fonebcard  Item  No*  £ 
Akga  L cf  6 pages. 


7.  Oitpit  of  Reference 
Discriminator 


4 


8,  Output  of  Reference 
Cathode  Follower 


9.  Output  of  Error  Detector 


vy3 

amplitude  high 


nr\  ----- 

A*  'rfpO 


10.  Output  of  Error  Amplifier 


I 
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Foraboard  I tea  No.  2 
Page  5 of  6 pages. 


* 


D)  Local  Oscillator  Output 

Checked  «Ath  a Microwave 
Power  Meter* 


E)  AFC  Operation 

Observe  Reflector  Voltage  as 
Klystron  tuner  is  moved 
sliGhtly. 


F)  AQC  Operation 

Input  wave  from  Beam  Simulator 
increased* 

Voltage  on  I*F*  grids  noted* 


1 microwatt 

(normal) 


reflector  voltage 
varies 

no  change 

4 
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* 


1#  Local  Oscillator 


2.  I.F. 


3*  Video  Detector 


lu  Decoder 


5»  Pulse  atretcher 


Reference  Blocking 

Cmr-1,  » T Ar,/y,-« 


OMITS 


Formboard  Item  No.  2 
Psge  6 of  6 pages. 


I HO  i 10*  Error  Pulse 
_J  Stretcher 


11.  Error  Detector 


12.  Error  Amplifier 


13. 


ilu  AFC 


NO  I !.<„  Waveguide  Shutter 

i 


7«  Reference  Pulse 
Stretcher 


8*  Reference  Discriminator 


9.  Reference  Cathode 
Follower 


I 
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Fcraboard  Item  No*  3 
Rigs  1 of  5 P*G5S* 


Fermboard  Item  No#  3 


S I U PTOM 


# 


During  a Monitoring  Panel  check  on  a TERRIER  Receiver,  the 

— m.  a.  i.  — 1 0/*v\  fli cnal  and  rflnK^* 

MB2B  OWUXatOr  xa  acw  xv*  


The  Receiver  output  is  measured  and  results  obtained  are  as 
follows : 


flWiiflUJ'ca 

Value  Value 


30cps  reference  voltage 
30cps  error  voltage 


0.0  V 
0.0  V 


1 to  l.U  v 
U*3  to  ?*3  V 


I 


E-lb 
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crystal 

VIDEO 

DECODER 

WAVEGUIDE 

• F.  DETECTOP 

♦ 

AND 

SHUTTER 

143  XER 

STRIP  AND 

amplifiers 

— I ! 

CATHODE 

FOLLOWER 

PULSE 

STRETCHER 

AND 


CONFIDENTIAL  SECURITY  INFORMATION 


rormbcnrd  Itcz  No*  3 
ftige  2 of  5 pages* 


C HECKS 


1*  D.C.  Voltage  Che ska 

Output  of  +200  Volt  Power 
Supply 

Output  of  -200  Veit  Power 
Supply 

Difference  Voltage 


2,  Crystal  Sfljcsr  Current 


3,  Ware  Forms  as  Checked  with  an 

BbeUa  SiiHuiSt/OI'  35*  £.*i 

1 C/Jkm 


a.  Video  Detector  Output 


Zero 


b.  Decoder  Output 


Zero 


o.  Pulse  Stretcher  Output 
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/ 


Feruheerd  Ite»  Ho.  3 

Ptge  3 of  S pages. 


d.  Reference  Blocking  Oscil- 
lator Output 


e.  Output  of  Error  Pule# 
Stretcner 


f.  Output  of  Reference 
Lire  iter 


Zero 


g* 


UUlfpUU  Wl 

Dis  cr  iminator 


Zero 


n«  Output  of  Reference 
Cathode  Follower 


Zero 


i.  Output  of  Error  Detector 
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Formbcsrd  item  No. 
rage  u oi  5 pages. 


j*  Output  of  Error  Amplifier 


U.  Local  Dec  .13-ator 

Check  Gw  put  with  microwave 
power  jiatfir. 


1 milliwatt 
(normal) 


5*  AFC  Ope ration 

Qbsarr'i  reflector  voltage  as 
klystron  tuner  is  moved 
slightly. 


i toe  change  in  reflector  voltage 


6.  AQC  Operation 

Increase  power  from  Beam 
Simulator* 

C’nc ck  IF  grid  voltages* 


— — 

No  change 
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Fonfcctrd  It*»  Mo.  3 
5 of  5 p»g«»- 


UNITS 


•5 

-L. 

r 

Local  Oscillator  j 

i 

NO  | 

13* 

Error  Amplifier 

2. 

Crystal  klxar 

TBS 

1L. 

AOC 

3. 

I.F. 

NO  | 

1 15- 

AFC 

U.  Video  Detector 


i 1 

| NO  j 


16.  Waveguide  Shutter 


5.  Decoder 


NO 


6.  Pulse  Stretcher 


NO 


7*  Reference  Blocking 
Oscillator 


l*J 


8*  Reference  Pulse  Stretcher.  NO 


d NO  i 


9. 

10 1 


11. 

12. 


Reference  Discriminator  j 

NO 

Reference  Cathode  1 

' ’ 1 

NO  | 

f 

Follower 

Error  Pulse  Stretcher 

NO 

Error  Detector- 

I NO 

l 
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Forrihoard  Item  Vo.  L 
Page  X of  5 pages. 


Formuoard  Item  No.  L 


S YMPTOM 


FRI  Check  Sheet 


Switch 

Posi  t.i  np 

Comments 

Meter  1 

Mater*  2 

Meter  3 

A 

Wann-up  completed  OK 

vuw>M<n 

GREEN 

GREEN 

B 

Unit  did  net  shut  down 

GREEN 

GREEN 

GREEN 

6 

Meter  1 and  2 inoperative 
in  this  position 

— 

- 

(WEEN 

D 

Meter  3 goes  to  Zero 
after  LO  sac. 

C-HEEii 

GREEN 

GREEN 

£ 

RED 

RED 

GREEN 

F 

RED 

RED 

GREEK 

n 

G8£P 

GREEN 

GREEN 
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OPERATING  INSTRUCTIONS 

finuiNfF  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM  UP. 
anVANfF  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WARM-UJP. 
amaNFF  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 

w.  wn  S’rns  .INDICATE  FUNCTIONS  IN  TOLERANCE 
MErnS  AT  REST  IN  "RED"'  AREAS  INDICATE^ UNCTIONS  OUT  OF  TOLERANCE. 
TURN  KNOB  TO  "OFF”  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES.  


A METER 

" A!i  WING  ZERO 
DURING  BOOST  PHASE 


"A"  WING  ZERO 
DURING  BOOST  PHASE 


B METER 

"B"  WING  ZERO  AND 

firing  interlock 

"B"  WING  ZERO  AND 
FIRING  INTERLOCK 


MISSILE  TLMFR  BEGINS  OPERATION  | 

1 "A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

"A"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

"B"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

'"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

« B"  FLOATING  LIMITS 
(REVERSE  PHASE) 

"A"  SYSTEM  ZERO 

"311  SYSTEM  ZERO 

R METER  

ROLLERON  ZERO 
ROLL  DEMODULATOR  BALANCE 

ROLLERON  POSITION  AT 
i/L  GAIN,  ROLL  SENSE 


DESTRUCT  OPERATION 


TIMER  AT  hO  SEC  POSITION 


FUZE  CRYSTAL  CURRENT 


FUZE  AMPLIFIER  CURRENT 


FUZE  OSCILLATOR  CURRENT 


FLIGHT  READY  INDICATOR 


9 
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CHECKS 


Jponabttrt  Item  Be,  U 
Page  2 of  £ pagee. 


A)  The  following  checks  make  use 
of  the  Monitoring  Panel. 


Regulated  Power  Supply 
Output  Voltages  using 
external  power 


2,  ir'rlaary  .interna jl  rower 
and  "trw  "^olta^e 


output  using 
air 


~2'X  volts  t normal 
♦200  volts*  normal 
Difference  Volts*  normal 


Time  for  power  change-over* 
normal 

Alternator  phasing*  normal 
Low  voltage  supply  volts i 
normal 

UOOcps  frequency)  normal 
Alternator  voltages  normal 


3,  Hydraulic  Pressure 

Turn  on  External  air 
switch. 

Read  hydraulic  pressure 
on  gauge  connected  in- 
to high  pressure  side 
of  hydraulic  sump. 


Pressure  1300psi  (normal) 


1*.  Peat  mot  Time 


2.6  sec.  (normal) 
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Forabcard  Item  No.  U 
Plage  3 of  5 pegea. 


5.  Receiver  Output 

Beam  Simulator  used  to 
supply  signal  to  missile 
waveguide  input. 

Measure  30cps  reference 
and  error  signals  at 
Receiver  output. 


30c pe  reference  t normal 
30c ps  errors  normal 


6.  Intelligence  Converter 
Alignment 

Signs!  from  Monitoring 
Panel  to  intelligence 
converter  input. 

Change  phasing  control 
to  all  positions. 

Adjust  phasing  pots  for 

mini  anm  computer  monitor 

output  voltage*  

Record  minimum  and  maxi-  ! 

is  van.  ) Zero  volts  minimum 

Zero  vo?ts  maximum 


7 „ 

I • 


Wing_S£©sd 

D»C.  step  signal  to  input 

of  A and  B channel  servo 
amplifiers. 

Record  wing  positions  and 
compute  wing  speeds. 


Wing  speeds 

A wing,  50^/sec.  (normal) 
B wing,  50  / sec . (normal) 


f 


8.  Computer  and  Servo 

Sensitivity 

30cps  reference  and  error 
signals  fed  from  Monitor- 
ing Panel  to  input  intel- 
ligence converter. 

Adjust  input  signal  magni- 
tude to  give  computer 
monitor  output  of  6.07. 

Read  wing  positions  on 
wing  protractors. 


B-21 


Both  A and  B channel  com- 
puter monitor  voltages  are 
Zero  volts  and  cannot  be 
adjusted* 

No  motion  of  A or  3 wings 
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CONFIDENTIAL  SECURITY  INFORMATION 


Foreboard  Item  Mo.  k 

Hf  U of  5 P*g»«? 


9.  Hclleron  Speed 

D.C.  step  signal  to  input 
roll  servo  amplifier. 

Record  rolloron  positions 
and  compute  rolls  ron 
speed. 


10. 


m 


11  Sensitivity  and 
1 nee 


B)  Check  Bean  Simla tor  output 
with  oscilloscope 


Rolleron  speed 
200°/eec.  (normal) 


Outout  normal 
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CONFIDENTIAL  SECURITY  INFORMATION 


fvrj-Htoard  Item  Mo.  U 

fcige  5 of  $ pages. 


L A w 

t 

Regulated  power  supply  : 

package 

m j 

^ 

7. 

r 

1 

A and  B wing  hydraulic 
actuators 

” i. 

Beam  Simulator  | 

so  | 

8. 

i 

A and  B wing  hydraulic  j 

valves 

NC  [ 

1 

Autopak  ? 

NO  | 

( 

9. 

Receiver  package 

i_»0_| 

Waveguide  shutter 

mechanism 

■ NO 

10. 

Alternator 

! - j 
— - 

■ 

Hydraulic  motor 

NO 

1 n* 

Hydraulic  sump 

L?j 

Guidance  package 

1SS 

1 

t 

9 
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Formboerd  Itea  No*  5 
Page  1 of  12  pages. 


Fora  board  Itea  No 
SYMPTOM 

• 5 

FRI  Check  Sheet 
Switch 
Position 

CoainentH 

Meter  1 

Meter  2 

Meter  3 

A 

ana-up  completed 

GREEN 

GREEN 

GREEN 

B 

Unit  does  not  shut  down 

utffaB* 

GREEK 

CREEK 

C 

Meter  1 and  2 inopera- 
tive in  this  position 

- 

mt 

(KEEN 

D 

^ter  3 goes  to  Zero 
after  hO  sec. 

nptTT'tt 

uruMJii 

GREEN 

GREEN 

£ 

■ 

UBUUblf 

©13T> 

i\ra< 

GREEN 

F 

GREEN 

RED 

(KEEN 

G 

GREEN 

GREEN 

GREEN 

CPF  Gyro  cages 
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»• 


CONFIDENTIAL  SECURITY  INFORMATION 


j OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WnRM-  UP. 

ADVANCE  KNOB  TO  rB"  WHEN  METERS  COKE  TO  REST  AFTER  WARM-UP. 

ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST , 

METERS  AT  REST  IN  "GREEN*'  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE, 

METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE. 

TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 

. 

SWITCH 

A METER 

B M e -'i  ER 

R METER 

A 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

" B'!  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  ZERO 
ROLL  DEMODULATOR  BALANCE 

B 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  POSITION  AT 
1/a  GAIN,  ROLL  SENSE 

C 

MISSILE  TIMER 

BEGINS  OPERATION 

DESTRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

TIMER  AT  hO  SEC  POSITION 

E 

"A"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

"B"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

p 

"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

r iaja fiiHu  ij.Lrixio 

(REVERSE  PHASE) 

FUZE  AMPLIFIER  CURRENT 

G 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

FUZE  OSCILLATOR  CURRENT 

FLIG! 

IT  READY  INDICATOR  j 

l 


t 

> 
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3. 


Hydraulic  Check 
Turn  asternal  air  on# 


Read  hydraulic  pressure  on 
gauge  connected  into 
high  pressure  side  of 
hydraulic  sump# 


Signal  from  Beam  Simulator 
fed  to  missile  waveguide 
input# 

Error  and  Reference  signal 
outputs  from  receiver 
observed# 
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$.  Intelligence  Converter  "A" 
Channel  Phasing  Adixistment 

Turn  external  power  on* 
Signal  from  Beam  Simulator* 
Ldb  error,  — 30dbns  range* 
Adjust  phase  of  signal  to 
all  positions  in  turn. 
Adjust  phasing  pot  for 
mi  mania  computer  monitor 
output* 


6.  Intelligence  Converter  "B" 

■Jnannel  Phasic;  Adjustment 

Turn  external  power  on. 

Signal  from  Beam  Simulator i 
Ldb  error,  -30dbm  range* 

Adjust  phase  of  signal  to 
ell  positions  in  turn* 

Adjust  phasing  pot  for 
minimum  computer  monitor 
output* 


Forsaboard  Item  Ho.  $ 
fttge  3 of  12  pages. 


Adjustment  gives  normal 
minimum  reading 


Computer  monitor  voltage* 
Zero  V, 

No  adjustment  possible 


7*  Intelligence  Cpnvey.terJVL 
Channel  Sensitivity  and 
Phasing 

Turn  external  power  on* 
Signal  from  Beam  Simulator* 
2db  error  -1$  and  -30dbm 
range;  phasing  DOWN. 

Read  "A"  channel  computer 
monitor  voltage* 


Computer  monitor  output* 


MAwmal 

•«W4  IMWA 


n o C 
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Fonboard  Item  Vo.  $ 
L of  12  pages* 


8.  Intelligence  Converter  11  Bn 
Channel  Sensitivity  and 
Phasing 

Turn  external  power  on. 
Signal  from  Beam  Simulator? 
2db  error,  -1?  and  -30dbm 
range:  phasing  DCViN, 

Read  "B"  charnui  comouter 
monitor  voltage. 


Computer  monitor  output: 
Zero  V. 


9.  11 A n Wing  Trim  Adjustment 

Turn  external  air  on. 

Ground  3arvo  amplifier 
grid  and  adjust  trim 
pots  for  Zero  degrees 
wing  position. 


10.  "Bu  Wing  Trim  Adjustment 

Turn  external  air  on. 

Ground  servo  amplifier 
grid  and  adjust  trim 
pots  for  Zero  degrees 
wing  position. 


Adjustment  made  normally 


11.  r Aw  Wing  Speed  Check 

Turn  on  externa',  air. 

Apply  -2.5  volt  step 
signal  to  input  servo 
amplifier. 

Take  a Brush  recording  of 
wing  action. 

Compute  wing  speed  from 
record. 


r — “ 

Wing  speed:  normal 
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Foneboard  item  No.  $ 
Page  5 o f 12  pages* 


12,  »B"  Wing  Speed  Check 

Turn  on  external  air. 

Apply  2,5  volt  step  signal 
to  input  servo  amplifier. 
Take  « Brush  recording  of 
wing  action. 

Compute  wing  speed  from 
record* 


Wing  speed*  normal 


13.  "A*  Channel  Computer  and 

^rvoSenaitivity 

Turn  on  external  air* 

Apply  30c ps  error  and 
reference  signals  to 
input  of  Intelligence 
Converter*  phased  DOWN 
and  Or  in  order. 

Read  wing  positions  for 
specified  timer,  computer 
monitor  and  altitude 
settings. 


All  readings  normal 


1^.  MBn  Channel  Computer  and 
Servo  Sensitivity 

Turn  on  external  air. 

Apply  3 Oops  error  and 
reference  signals  to 
input-  of  Intelligence 
Converter,  phased  DOWN 
and  UP  in  order. 

Read  wing  positions  for 
specified  timer-  computer 
monitor  and  altitude 
settings. 


No  wing  motion 
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Fornfcoard  Item  No*  5 
Pass  6 of  1?  pages. 


"A11  Channel  Dynamic  Guid- 
ance Sensitivity 

Turn  on  external  air  switch* 
Apply  30cps  error  signal 
to  input  of  Intelligence 
Converter j vary  signal 
at  Q„5epe  sine  rate* 


i 

Normal  recording 


”3”  Channel  Dynamic  Guid- 
ance Sensitivity 

Turn  on  external  air  switch* 
Apply  30cps  error  signal 
to  input  of  Intelligence 

Converter)  vary  signal 
at  0.5cps  sine  rate* 


No  wing  motion 


"A"  Channel  Integral 
Response  Check 

Turn  on  external  air  switch. 
Apply  30cps  reference  and 
error  signals  to  input 
of  intelligence  converter, 
phase  DP,  then  DOWN* 

For  each  phase,  take  wing 
position  reading  with 
integrator  grounded,  then 
with  integrator  ungrounded. 


I 

i 

All  readings  normal 


I. 


"BM  Channel  Integral 
Response  ohegk 

Turn  on  external  air  switch* 
Apply  30cps  reference  and 
error  signals  to  input 
of  intelligence  converter, 
phase  UP,  then  DCMN, 

For  each  phase,  take  wing 
position  reading  with 
integrator  grounded,  then 
with  integrator  ungrounded. 
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Ho  V-.ng  notion 
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Formboard  Item  Ho.  5 

?age  7 of  12  pages. 


a)  Waveform  Checks 

Turn  on  external  poire r. 

Signal  from  Beam  Simulator 
to  missile  waveguide  input? 

2db  error,  -30dbm  range } 
phase  DOWN. 

Set  timer  to  10  sec. 

Observe  the  following  waveforms. 


1.  Error  signal  output  from. 

Receiver* 


2.  Reference  signal  output 
from  Receiver. 


•* 


3.  Output  from  error  driver. 


L.  Output  from  "A"  channel 

section  of  phase  splitter. 


] 


Normal 

1 

1 

Normal 

B-30 


CONFIDENTIAL  SECURITY  INFORMATION 
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5-  Output  from  "B"  ohaxmel 

section  of  phase  splitter. 


7 onboard  Item  No,  5 
Ifege  8 of  12  page** 


Nmnaal 


6,  Output  from  "A1*  channel 
reference  driver. 


Normal 


7,  Output  free  "B"  channel 
reference  driver. 


i 

t No  signal 


i 

i 

i 


8,  Output  from  "A*1  channel 
phase  comparator. 


t 


Normal 


i 

i 

l 

\ 


9,  Output  from  WBW  channel 
phase  comparator. 


I No  signal 




10,  Input  to  "A"  Channel 

compensated  B.C,  ampli- 
fiers 


Normal 
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Formboard  Item  No.  5 
Page  9 of  12  pages. 


11.  Input  to  "BH  Channel 
compensated  D»C. 
amplifiers. 


12.  Input  to  MAW  Channel  in- 
tegrating amplifiers. 


I 


No  signal 


1 

i 

1 

1 

i 

L . 

Normal 

i 

1 

t 

1 

l 

1 

r- 


13.  Input  to  "B"  Channel  in- 
e grating  amplifiers. 


No  signal 


111,  Input  to  "A.”  Channel 

inverse  pressure  pot. 


1>.  Input  to  “S'*  Channel 

inverse  pressure  pot. 


Normal 


! 

No  signal 


16,  Input  to  "A,:  Channel 
Servo  amplifier. 


i 

i 


1 


Normal 
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If,  Input  Xiij  "B1'  uhaimel  ScrVO 
amplifier. 


Foraboard  lUm  No.  5 
Bage  10  of  12  pag«*. 


No  signal 


18*  Input  to  "A"  Channel  Servo 
hydraulic  vslves. 


19,  Input  to  "B"  Channel  Servo 
hydraulic  valves# 


IJcrmal 


No  signal 


i 


t 


■ # 
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UNI 


r~ 


1. 

Receiver  1 

NO  ! 

2. 

Primary  Power 

I | 

! NO  1 

Supply  1 

— ‘ 

3. 

Regulated  D.C. 

IhTI 

Power  Supply 

L. 

Unregulated  D.C. 

NO  ! 

Power  Supply 

~*  * ■ ■ 

Phase  splitter 

fro1 

6. 

wAn  Channel  Phase 

1 i 

} NO 

Gcs-parator 

r i 

7. 

nBB  Channel  Phase 

' NO  ; 

Comparator 

8. 

"A"  Channel  Rate 

| NO  1 

Network 

1 ! 

9. 

"B"  Channel  Rate 

l NO  j 

Network 

r s 

10. 

NAR  Channel  Reference 

NO  ■ 

Driver 

/onboard  lien  No.  5 
Aigo  IX  of  12  pages. 


11. 

"B"  Channel  Reference 

IRS 

s 

Driver 

12. 

1st  Computer  Amplifier 

NO 

f,AM  Channel 

' 

13. 

1st  Computer  Amplifier 

NO  1 

Channel 

] 

lit. 

Computer  Qain  Change 

NO  > 

Network  "A"  Channel 

* 1 

NO  ] 

IS. 

Computer  Qain  Change 

Network  aB"  Channel 

~ 4 

16. 

First  Limiter  (A  and 

T] 

B Channel) 

— U 

17. 

Integrating  Amplifier 

noT] 

"A*5  Channel 

18. 

Integrating  Amplifier 
"B"  Channel 

IT] 

19. 

Integral  Limiter  ("A"  and 
«BS  Channel) 

20. 

Fixed  Limiter  ("A"  and 
Channel) 

NO 

B-3U 
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CONFIDENTIAL  SECURITY  INFORMATION 


4 


21.  Cathode  Follower  "A” 
Channel 


Fonnboard  Item  No»  *> 
fhg®  12  of  12  pages. 

26*  Hydraulic  Valves  |rHO_l 

WBH  Channel  ! 


22*  Cathode  Follower  "Bw 
Channel 


23*  Servo  Amplifier  "A" 

HO 

25.  Hydraulic  Actuator 

NO  1 

Channel 

' "A"  Wing 

! 

2U*  Servo  Amplifier  "Bw 

NO 

29 • Hydraulic  Actuator 

NO  ' 

Channel 

HBn  King 

f NO 


27.  Autopak 


NO 


25.  hydraulic  Valves 
"A"  Channel 


30  • Programmer 


* 


4 
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Fonoboard  Item  No.  6 
Bsgo  1 of  9 pages- 


» 


Foraboard  Ites  Ho.  6 
SIkPTCK 


FBI  Check  Sheet 

Svritch 


Position 

Ccsaaeate 

lreter  1 

*“i-vcr  c 

A 

Warro-up  completed  OK 

GREEN 

GREEN 

GREEN 

B 

Unit  did  i.ot  shut  down 

GREEN 

GREEN 

GREEN 

C 

Meter  1 anu  2 inoperative 
in  this  position 

“ 

•m 

GREEN 

D 

Meter  3 goes  to  Zero 
after  1*0  sec® 

RED 

RED 

GREEN 

E 

RED 

RED 

GREEN 

F 

RED 

RED 

GREEN 

0 

RED 

RED 

GREEN 

ur'F 

Gyro  cages 

* 


CONFIDENTIAL  SECURITY  IN  FORMAT.  ON 


CONFIDENTIAL  SECURITY  i NKORMATION 


OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARN-UP 
ADVANCE  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WARM  -UP 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST 

METERS  AT  REST  TfJ  I'r.REEl.W  AREAS  TMnTPATt?  m-,,™..™ 

- * **•  -a.llAy.twn.  A U l UIEJ  1 xWiVO  11V  AUijJCJtANCE  e 

METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 


MISSILE  TIMER  BEGINS  OPERATION 


DESTRUCT  OPERATION 


I or  rrmriM  a 
j *jtx±  i un  1 


A METER 


B METER 


"A"  WING  ZERO  | "O’  WING  ZERO  AND 

DURING  BOOST  PHASE  j FIRING  INTERLOCK 


"A"  WING  ZERO 
DURING  BOOST  PHASE 


"B"  WING  ZERO  AND 
FIRING  INTERLOCK 


R METER 

RuLLIRGN  zero 

ROLL  DEMODULATOR  BALANCE 

P.OLLERON  POSITION  AT 
1/U  GAIN,  ROLL  SENSE 


"A"  SYSTEM  ZERO 


"B"  SYSTEM  ZERO 


"A"  FLOATING  LIMITS  ‘ "B"  FLOATING  LIMITS 

(GUIDANCE  PACKAGE  GAIN)  ( (GUIDANCE  PACKAGE  GAIN) 


"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 


"A"  SYSTEM  ZERO 


"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 

"B»  SYSTEM  ZERO 


TIMER  AT  ItO  SEC  POSITION 


FUZE  CRYSTAL  CURRENT 


FUZE  AMPLIFIER  CURRENT 


FUZE  OSCILLATOR  CURRENT 


FLIGHT  READY  INDICATOR 


CONFIDENTIAL  SECURITY  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


Forsakes  rd  Item  No.  6 
Ffege  2 of  9 pagae. 


CHECKS 


The  following  checks  soke  use 
of  the  Monitoring  Panel. 


A)  Regulated  Power  Supply  Output 
External  power  used. 


B)  Su staincr  Voltage 


C)  Primary  Internal  Power  and  low 

vsitflr ~~ — * — 

Sscfcemai  air  used. 


u)  Sy-cfir&ulic- 


Road  dcaulic  pressure  on 

gaugs  uujiaectec  to  high 

pressure  of  hydrsulie 

2t2lp; 


Normal 


4 


E)  Receiver  Output 

Signal  from  Bean  Simulator  fed 

to  missile  waveguide  Input.  

Error  and  reference  outputs 

from  receiver  observed.  3 Oops  reference  and 

errors  normal 


h.v; 


CONFIDENTIAL. 


jRITV  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


Forabeard  Item  No.  6 
i»ge  3 of  9 pages. 

r ) Intelligence  Converter 
Tiignment 

Signal  from  Beam  Simulator  i 
Ldb  error,  -30dbm  range,* 

Adjust  pnase  of  signal  to  all 
positions  in  turn. 

Adjust  phasing  pots  for  mini- 
mum voltage  from  computer 
monitor* 


Adjustment  made  normally 


0)  Intelligence  Convertor 

Sensitivity  and''  filling 


1*  Signal  from  Beam  Simulators 
Ldb  error,  -i-Odhs  range. 
Adjust  timer  to  end  of 
flight. 

Change  error  signal  to  all 
phase  positions. 

Read  Computer  lion! tor  volt- 

836* 


Normal 


2*  Signal  from  Eaam  Simulators 
2db  error,  -=I5dbin  range* 
Adjust  timer  to  3 secs. 
Change  error  signal  to  all 
phase  positions* 

Head  Computer  Monitor  volt- 
age* 


Normal 


3*  Signal  from  Beam  Simulator) 
2db  error,  -30dbm  range* 
Adjust  timer  to  end-of- 
flight  position}  Rasing 
DOWN. 

Read  Computer  Monitor  volt- 
age. 


Normal 
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CONFIDENTIAL  SECURITY  INFORMATION 


Formbc*  rd  Item  Ko.  6 
Age  U of  9 pages. 

K ) Wing  Trim  Adjustment 

Turn  on  External  air* 

Sot  altitude  switch  to  20*000 

ft. 

0 round  grid  of  servo  amplifiers 
at-  VTVM, 

Adjust  trim  pots  for  Zero 
degree  wing  positions. 


I)  Wing  Soeed  Check 

-.■hF’hmA  »li.  — — 

Apply  2.5  volts  D.C.  step 
signal  to  input  servo 
amplifiers. 

Record  ring  position  and  com- 
pute maximum  wing  speed. 


J)  Computer  and  Servo  Sensitivity 

Signal  from  Monitoring  Panel t 
jjuops  reference  and  error 
signals  to  input  intelligence 
converter. 


1.  Set  timer  to  3 see. 

Set  altitude  switch  to  SKU 
LEVEL. 

Adjust  input  ignal  to 
give  computer  monitor 
output  of  6.0V  phase  UP 
ana  Dunn  in  order « 

Head  wing  angles. 


Positions  of  A and  6 wings  i 
roaov  urj  *«jlx  iiiuxm&x  ) 

__  Phase  no/ifc  (norBal_+6°i 
“A" gnd™B“" WLjgs^otK  HeTlecL  to 
-11°  before  error  and  reference 
signals  applied* 


Wing  speed  normal  for 
both  wings 


Both  "A"  and  WBK  wings  can 
be  adjusted  to  Zero  degrees „ 


4 
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CONFIDENTIAL  SECURITY  INFORMATION 


Set  timer  to  10  86c, 

Set  altitude  switch  to 
SEA  LEVEL. 

Adjust  input  signal  to 
give  computer  monitor 
output  of  33  V., 

Read  wing  angles. 


Formboard  Item  No.  6 
ftige  5 of  9 pages. 


Positions  of  A and  S wings 
Phase  UP*  «•!  1/2  /normal  —3°) 
Phase  DCJWi,  +1  1/2°  (normal  +3° ) 
A and  3 winga  both'deflec  t~to  " 
-4  1/2”  before  error  and  refer- 

finCfi  fjnpT  a onn’  ^ a A 
— o — c— - '•i'r— 


Set  timer  to  22  sec. 

Set  altitude  jwiteh 
SEA  LEVEL. 

Adjust  input  signal  to 
give  computer  monitor 
output  of  20V, 

Read  wing  an gl*«. 


Positions  of  A aid  B wings 
Phase  UPj  -3  (nomal  -c  ) 
Phase  DCSWh  *y  (nonnai  +6°) 
a gaS  5 wings  EoEh"* defIect'”to 
-j  before  error  and  reference 
signals  applied. 


Set  timer  to  22  sec. 

Set  altitude  switch  to 
20,000  ft. 

Adjust  input  signal  to 
give  computer  monitor 
output  of  20V, 

Read  wing  angles. 


Set  Intercept  switch  to 
lo  sec. 

Set  timer  to  22  sec.. 

Sot  altitude  switch  to 
SEA  LEVEL. 

Adjust  input  signal  to 
give  computer  monitor 
output  of  20V, 

Read  wing  angles. 


Positions  of  A and  B wings 
Phase  UPt  -70  (normal  -ll*0} 
Phase  D»Nt  +7°  /normal  ♦ Ik6) 

A and  B wings  Eoth“d£fTect  to 
“7  before  error  and  reference 
signals  applied. 


Positions  of  A and  B wings 
Phase  UPt  -J*  (normal  -fj  } 
Phase  DWNji  (nomal  *86) 
a ard  B wings  both  <£fIect~to 
-4  before  error  and  reference 
signals  applied s 


1 — 
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* 


6.  Set  intercept  snitch  to 
10  sec* 

Set  timer  to  22  sec* 

Set  altitude  snitch  to 
SEA.  IE75Li 

Unground  integrator* 
Adjust  input  signal  to 
give  computer  monitor 
output  c-f  2CV t 
Read  wing  angles. 


E)  Dynamic  Guidance  Sensitivity 

Ground  integrator. 

Set  timer  to  22  sec. 

Set  altitude  SEA  LEVEL* 

adjust  Graham  drive  Tor  speed 
of  0*5cps* 

Adjust  30cps  error  signal  to 
innut  of  intelligence  con- 
verter to  give  2.0  volts 
peak-to-peak  computer  monitor 
voltage* 

Record  wing  positions. 


Formbcard  Item  No.  6 
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a ana  n wings.. 

-0/ i 


itimucn  oi 
Phase  UPj  -15° (normal  -15°) 
Phase  DCwNj_  ♦15°^normal  +l£  ^ 
I ar>3  3 wings  both“defTect  to 
-15°  before  error  and  refer- 
ence signals  applied. 


M /' > 

-*=»*-- 

A Wing  Record 

iAAAf 

BWing  Record 


PS 


PS 


L)  Intc  ral  Response  Check 

Set  timer  to  end-of-fligbt* 
Apply  3 Oops  reference  and 
error  signals  to  input 
intelligence  converter. 


♦ 


* 

JL. 


Phase  error  signal  Dunn 

e4  4.«*>^  a4nM«1 
OUU  QWguaV  D^t/UCU.  AVI 

computer  monitor  output 
of  2.0V. 

Read  wing  position  with 
integrator  grounded. 
Start  Brush  recording  of 
wing  position. 

Read  wing  position  with 
integrator  ungrounded. 
Compute  average  rate  of 
wing  movement. 

Repeat  for  other  channel. 


Positions  of  A and  B wing* 
Integrator  grounded  -*> 
(normal  <1  1/2  ) 
Integrator  ungrounded!  -15° 
(normal  +10°) 

Rate  • 1»  times  normal 


n i . 

0-4J 


rv- 
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2*  Phase  error  signal  0? 
and  adjust  signal  for 
computer  monitor  output 
of  2.0V. 

Read  wing  position  with 
integrator  grounded. 

Start  Brush  recording  of 
wing  position. 

Read  wing  position  with 
integrator  ungrounded. 

Compute  average  rate  of 
wing  movement. 

Repeat  for  other  channel; 


Positions  of  A and  B wines* 

”*”^''0*  ft4  V I 

{normal*  -1  i/2°) 
Integrator  ungrounded*  -15° 
(normal*  -10°) 

Rate*  5 times  normal  rate. 
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UNITS 


1.  Receiver 

NO 

1 

11*  1st  Computer  Amplifier  NO 

n B”  Channel 

0 - TM  moww 

**•  — . J • 

1 vn  1 

| •»  j 

"5  0 P.Amntiinvi  1 WA  1 

M»e  WtMtl*  V«MA««5W  j <w  j 

Supply 

l i 

Network  "AM  Channel  1 J 

3.  Regulated  D.C.  Power 

NO 

13*  Computer  Ouin  Change  ! ”0 

Supplies 

1 

Network  "B:i  Channel  — — < 

Phase  Splitter 

o 

SB 

1U«  First  Limiter  ("A"  and 

IBS 

i 1 

w3"  Channel) 

5«  Intelligence  Converter 

NO 

15* 

Integrating  Amplifier 

NO 

Srror  Amplifier 

"A"  Channel 

6.  ”A*  Channel  Phase 

!Z 

16. 

Integrating  Amplifier 

NO 

Comparator 

"Bn  Channel 

?•  "B”  Channel  Phase 

Comparator 


NO 


17.  Integral  Limiter  (nAM  j NO 
and  “B"  Channel)  i 


8.  nAn  Channel  Rate 
Network 


P.  WBW  Channel  £ at 
Network 


NO 


[no 


10*  1st  Computer  Amplifier  F'no  ■ 
"A"  Channel 


18.  Fixed  Limiter  ("A”  and 
WB"  Channel) 


19.  Cathode  Follower 
nAB  Channel 


20.  Cathode  Follower 
“B*1  Channel 


NO 


NO 


m 

UU 


i 

■* 


•& 

J 

■<> 


B «U3 


iKIPinEZK'TI  /if  "T!  ir>;TV 


A TIP*  ’ 
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21.  Servo  Amplifier 
”Afl  Channel 


Formbnard 

foge  9 of 


23-  Hydraulic  System 


22*  Servo  Amplifier 
"B"  Channel 


NO  J 2U»  Programmer 


e 


* 
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NO 


CONFIDENTIAL  SECURITY  INFORMATION 


Forreboard  Item  No.  ? 
ftiga  1 of  U pages. 


Foi'ffiboSi-d  Item  No#  7 


3IHPT0H 


FRI  Cneck  Sheet 


Switch 

Position 

Comments 

Meter  1 

Mater  2 

Meter  3 

A 

GREEN 

GREEN 

GREEN 

B 

Unit  shuts  down  as 

4.U  4.^  t) 

OMAVUti  WUiWIMl  U \J  U 

m 

** 

m 

TEST  DISCONTINUED 


* 
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SECURITY  INFORMATION 


OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TG  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM-UP 
ADVANCE  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WARM-UP. 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER.  METERS  ARE  AT  REST. 
METERS  AT  REST  IN  "GREEK*  AREAS  INDICATE  FUNCTIONS*  IN  TOLERANCE. 
METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 

Switch 

* A METER 

B METER 

| R METER  J 

B 

"A"  WING  ZERO 

DURING  BOOST  PHASE 

" &'  WING  ZERO  AND 

FIRING  INTERLOCK 

ROLLERGN  ZERO 

ROLL  DEMODULATOR  BALANCE 

B 

"A"  WING  ZERO 

DURING  BOOST  PHASE 



"B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  POSITION  AT 
1/h  GAIN,  ROLL  SENSE 

C 

MISSILE  TIMER  BEGINS  OPERATION 

DESTRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

TIMER  AT  1*0  SEC  POSITION 

E 

"A"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

"3"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

F 

"A"  FLOATING  LIMITS 
('REVERSE  PHASE) 

"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 

FUZE  AMPLIFIER  CURRENT 

G 

"A"  SYSTEM  ZERO 

"B»  SYSTEM  ZERO 

FUZE  OSCILLATOR  CURRENT 

* 

i 

I FLIGHT  READY  INDICATOR 

* 


V 

.;i 
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CHECKS 


Page  2 of  k pages* 


A)  Missile  Warm  Up 

Turn  on  External  Missile  Power 
switch* 

Check  60cps  and  UOOcps  lights. 
After  2 minutes,  check  warm-up 
light. 


60cps  lights  CN 
UOOcps  light!  ON 
Wars  up  lights  CN 


B)  Actuate  Missile  Operate  Relay 
ifoitch 

Check  gyro  caged  light-. 

Check  raissil'*  operate  light. 


C)  Programmer  Test 

Turn  cn  Missile  Operate  switch. 
Hold  Tursr  Run  eritch  on  for 
approximately  kS  eec • 

After  six  sec.,  check  Guidance 
Beam  and  Intercept  lights. 
After  hO  sec.,  check  Programmer 
meter* 


D)  Programmer  Reset  Check 

Turn  off  Timer  Run  Switch* 
Turn  off  JiUaiie  Operate 

switch. 

Wait  for  Programiiier  Meter  to 
go  to  Zero. 

Check  gyro  caged  light. 


Gyro  caged  light  stays  CFF. 

Missile  operate  light  goes  CN, 


i Guidance  Beam  light:  CPF 

j Intercept  light!  OFF 
i Programmer  Meter i "end  of 

i run11 


1 **? 
i 

Programmer  Meter!  Zero  sec. 
Gyro  caged  light:  CP? 


E)  Regulated  Power  Supply  Check 

internal  power, 
iiead  D.C.  ltput  volcae*3. 


♦200  Voltsi  normal 
-200  Volta:  normal 
Difference  voltage»  normal 


♦ 


B"li6 
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P)  Primary  Power  and  Lew  Volta  gt. 
Supply  Checks 

Turn  on  External  air  switch. 
Ghack  power  changeover  time. 
Check  alternator  phasing. 
Check  alternator  frequency. 
Check  alternator  voltage. 
Check  +30V  D.C.  output. 


G)  Hydraulic  Pressure  Check 

Turn  on  External  air  switch. 
Read  hydraulic  pressure  on 

gauge  connected  to  high 
pressure  side  of  hydraulic 
sump. 


H)  Receiver  Output 

T5db“  error  signal,  -l5dbn 
range  from  Beam  Simulator 
to  missile  wave  guide. 

Read  receiver  Output  Voltages. 


I)  Pestruet  Time  Check 

12 db  error  signal,  — l>dbm  range 
from  Beam  Simulator  to 
missile  wave  guide. 

hu.m.  n — s — — o — » i — v.  n . « 

*u**i  nwui-uor  i^wxucn  ua  oxnmn 

#2  to  DESTHUCT  Pooition. 

Turn  DE3TRUCT  Test  switch  to 
R.F.  Off  Position 
Read  BLSTHL'CT  time  from  record. 
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Power  changeover  time:  normal 

Phase  lights  t normal 
Alternator  frequency*  normal 
Alternator  voltage i normal 
♦30  Volts*  Zero  volts 

i 


i 

I 

I Pressure  normal 


30cps  reference  normal 
30cps  error  normal 


I De struct  timet  normal 

I 

1 
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UNITS 


Forafco* rd  Item  No.  7 
Ago  h ef  li  pages. 


1*  Alternator 


7 « Capacitor  Bank 


2.  Power  Supply  Package 


8.  Air  Shut-off  Valve 


3*  Guidance  Package 


' NO  | 

' I 


9«  Power  Changeover  Relay 


NO  I 


lu  Backscratcher 


10*  Missile  Operate  Relay 


5*  Roll  Free  Gyro 


11.  Gyre  Cage  Motor  Unit 


6«  Programmer 


12*  Receiver  Package 


♦ 
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Fomboard  Item  No.  8 


SYMPTOM 

-ai-w  ox  tile  re§u.it3  obtained  during  a missile  systems  tost  are  shown  uexovr  * 


Test 

Conditions 

Monitoring 

Normal 

of  Test 

Panel  Reading 

Range 

Regulated  Power  Supply 

External 

•*200  volt  supply  reads 

♦200^0.2V 

Check 

Power 

-20  volts 

+200  volt  supply  reads 

+20040- 2 V 

Zero  volts 

Primary  Internal  Povrer 

External 

Time  for  power  change- 
over i 0.6  sec. 

MwJ  T HU.  .t. 

ouu  iX?TT  VIMUR 

Air 

0.8  sec. 

Phase  Lights * Normal 

Normal 

Low  Voltage  D,C««  +307 

od_- jcv 
* 

Alternator  Voltage*  1107 
Alternator  Frequency* 

105-121V 

398cps. 

LQOcpe. 

i 
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CONFIDENTIAL  SECURITY  INFORMATION 


CHECKS 


A)  D«C,  Voltages 

External  iiS  V,  LOO  eycle 
A,C.  used. 


Formboand  Item  No.  8 
Page  2 of  12  pa  gee . 


1*  +200  volts,  bus  to  ground. 


Zero  V 


2,  -200  volts,  bus  to  ground. 


-20  V 


3,  Tube  V 101,  pins  to 
ground. 


Nonaal 


L.  xTube  V 102,  pins  to 
ground. 


Normal 


5.  Tube  V 103,  pins  to 
ground. 


Normal 


6.  Tube  V202,  pins  to 
ground. 


Cathodes  -20  V. 

All  other  pins  Z ere  rclts 


B-50 
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7.  Tubs  7203,  pins  to 

1 

! 

Cathode*  ~2C  7 

ground. 

All  other  pins  Zero  volts 

6,  Tube  V20k,  pins  to 
ground* 


Cathode*  *-20  V 
All  other  pins  Zero  volts 


► 


9.  Tube  V 205,  pin3  tc 

ground* 


10.  Tube  V206,  pins  to 
ground. 


11*  Tube  7207,  pins  to 
ground. 


1 


12.  Tube  V 208f  pins  to 
ground. 


Plate*  normal 
Cathode*  +1  V 
Grid*  *^0V 


13.  Tube  V 209,  pins  to 
ground. 


Plates*  «2C  V 
Grids*  «£G  7 
Cathodest  normal 
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3lu  Tube  V 210*  pins  to 
ground* 


Plater  -20  V 
Grid i -20  V 
Cathode  * nonual 


15.  Tube  V ' 2X1,  pins  to 

cm  ound v 


Plates*  -20  V 

Cathode  Follower  grid*  -20  V 
Grounded  Grid  Amplifier  grid* 
Zero  V 

Cathodes i Zero  V 

i 

; 


l6«  Tube  7 402,  pins  to 
ground* 


All  pins i Zero  V 


17  s Tube  V It03j  pins  to 
around* 


All  pins*  -20  V 


18*  Across  0 101* 


Higher  than  normal 


19*  Across  C 102* 


♦ 


Zero  V 
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1.  Primary  Voltage 

T 1C1  M A) 

T 102  (J  B) 

T 103  ijl  C) 


2a  Plate  to  plate  Tube  V 101. 


a 


3.  Plate  to  plate  Tube  V 102 « 


Normal, 


lu  Plate  to  plate  Tube  V 103. 


£e  Plate  to  plate  Tube  V 10t|« 


♦ 


6#  Filament  winding  JMT, 
transformer  T 102* 


r,m ■ 1 1 ■■■  '■ 

Normal 
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7*  Filament  winding,  point  2 

to  ground,  %7aTicif firmer  ■ 
T 103* 


Normal 


L 


C)  Resiatance  Checke 

Resistance  measured  irom  tube 
pins  to  signal  ground  unless 
otherwise  noted* 

Power  to  chassis  CFF* 


1.  Tube  V 101. 


> 

2.  Tube  V 102. 


3.  Tube  V 103. 


U.  Tube  V 10U. 


All  normal 


All  noxibal 
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5*  Tuba  V 202. 


6.  Tube  V 203. 


7.  Tube  V 2Cli. 


8.  Tube  V 205 


9.  Tube  V 206. 


10.  Tube  7 207* 


11.  Tube  V 208. 
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hp  0 of  12  pagan. 


12.  Tube  V 209. 


13.  Tube  V 211. 


III.  ^be  V U01. 


15.  Tube  V U02. 


16.  Tube  V L03« 


IT.  Tube  V UOU. 


All  normal 
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18 e Between  +200  and  -200 
vc3t  busses* 


19*  Across  C 101* 


20.  Across  C 102. 


Rises  to  2C  SEG 
(Normal) 

— 


21.  Across  terminals  choke 
CH  103.. 


Normal 


22.  Across  terminals  choke 
CH  102. 


Normal 


23.  Across  terminals  choke 
CK  103. 


Infinite 
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J NO  j 13.  V 
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NO  11* 


. V 1*02 


3.  V 103 


15.  V 1*C3 


I*.  V 101* 


— j.ransi-'rrr:£rs 

no  I 16.  ^fToT" 


L1°J 


5.  V 202 


17.  T 102 


6.  7 203 


18.  T 103 


?.  V 2d* 


, Chokes 

NO  j 19.  CH  101 


8.  V 205 


20.  CH  102 


9,  7 206 


21.  CK  103 


Resistors 

NO  ‘22.  ft  16l 


23.  R 102 


.52.  V/209 


| NO  | 21*.  B 103 
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25.  R 201 


NO 


38.  R 218 


Forrtboard  Item  No.  8 
Page  11  of  12  pages. 


NO 


26.  R 20L 


NO 


39.  R 219 


NO 


27.  R 205 


riio 

I i 


hO,  K 220 


NO 


28.  R 206 


NO 


LI.  R 222 


NO 


29 


C P 

• c.l»  r 


wri  i 


L2.  R 223 


NO  ! 


30,  R 20$ 

NO 

LJo  R 2 2h 

NO 



31.  R 209 

NO 

hh,  R 226 

NO  | 

32.  R 211 

NO 

US.  R L01 

NO 

33.  R 212 

— 

NO 

L6.  R L02 

tin  1 
nw  i 

1 

3U.  R 213 

NO 

L7.  R U03 

i 

NO 

35.  R 215 

NO 

... 

L8.  R hoh 

NO  | 

36.  R 216 

NO  ! L9.  R L05 

NO 

37.  R 217 

NO 

50,  R Lo6 

NO 
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p2.  C 102 


* 
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Formboard  Item  No#  9 


3 Y MP  TON 


FRI  Check  Sheet 
Snitch 


Position 

Caoments 

Meter  1 

Meter  2 

Meter  3 

A 

Warm-up  completed 

GREEN 

GREEN 

GREEN 

B 

Unit  shuts  down 

- 

- 

TEST  DISCONTINUED 
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OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM-UP 
ADVANCE  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WaRM-UP. 

ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 
METERS  AT  REST  IN  "GREEN*'  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE- 
METERS  AT  REST  IN  "RED"  'ii  AS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE. 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 


OUTTPU 

L/VIX  A VU 

« UTT'7’tPD  1 o 

n sixjxi-uv  ■ i 1U1  uu 

I 1 

H ”1 

n ricixr*a  g 

A 

ii 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

"Bi!  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  ZERO  l 

ROLL  DEMODULATOR  BALANCE 

B 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  POSITION  AT 
1/U  GAIN,  ROLL  SENSE 

c 

MISSILE  TIMER 

BEGINS  OPERATION 

DESTRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B»  SYSTEM  ZERO 

TIMER  AT  hO  SEC  POSITION 

T7> 

La 

"A"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

"3"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

r» 

"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

"B«  FLOATING  LIMITS 
(REVERSE  PHASE) 

FUZE  AMPLIFIER  CURRENT 

G 

"A"  Sl'STEM  ZERO 

"B"  SYSTEM  ZERO 

FUZE  OSCITT ATOR  CURRENT 

FLIGHT  READY  INDICATOR 

I 

3 

1 


'! 
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The  following  checks  make  use  of 
the  Monitoring  Panel. 


1.  Regulated  Power  Supply 

Turn  on  external  power » 
Check  **200  V output. 
Check  +200  V output, 
'-•ncc“i'  nxxmrence  Voltage. 


2,  Missile  Operate  Relay  Check 

Turn  on  external  power. 

Turn  on  Missile  Operate  Switch, 
Check  Missile  Operate  light. 
Check  Gyro  Caged  light. 


3,  Programmer  Test 

Turn  on  external  power. 

Turn  cn  Missile  Operate  Switch. 

Hold  Timer  Run  Switch  for  at 
least  kO  sec.  After  6 sec.j 
check  Guidance  Beam  and 
Interr-ept^3Lg5ts7~~After  uG 
sec.,  check  Programmer  Meter 
reading. 


Sustainer  Voltage 

Check  Sustainer  voltage  using 
Monitoring  Panel  VTVM, 


$.  Timer  Reset  Check 

5«in  Timer  to  :,£rul  of  Runm, 

Turn  off  Timer  Run  f witch. 

Turn  off  Missile  Operate  switch. 
After  5 sec*,  check  Timer 
position. 

After  15  sec, , check  Qyro  Caged 
light. 


I — s 

I AM  "r'tages  normal  | 


i£Ls3ile  Operate  light:  ON 

Gyro  caged  light;  OFF 


All  normal 
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6.  Primary  Internal  Power  and 
Yqw  Voltage  supply  Output 

Turn  external  air>on* 

Compute  power  chsng-over  time* 
Record  alternator  voltage* 
Record  alternator  frequency. 
Check  alternator  phasing* 
Record  +30V  output* 


7.  Hydraulic  Check 

Turn  external  air  on. 

Read  hydraulic  pressure  on 
gauge  connected  into  high 
pressure  side  of  hydraulic 

S’JBip* 


fsTiiwOki'd  item  No.  y 
Page  3 of  8 pages. 


no  perrar  changeover. 
UOGops  voltage  1 normal 
UOOcps  frequency*  normal 
UCOcps  phasing!  normal 
+30V  supply  volts*  normal 


1 

1 

Normal 

8*  Receiver  Output 

Turn  on  external  power. 

12db  error  signal,  -l5dhm  range, 
fed  from  Beam  Simulator  tc 
missile  waveguide  input. 

Error  and  Reference  signal  out- 
puts from  receiver  observed* 


Normal 


9* 

Turn  on  external  power* 

Turn  Beam  Simulator  CFF, 
Record  destruct  delay  time. 


Normal 
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10.  Intelligence  Converter 



Turn  on  external  power* 

With  2db  error  signal,  -G.5dbm 
range,  phasing  DOWN,  and 
timer  at  3 sec3,  read  "A" 
aid  "B,!  Computer  konitor 
voltages* 

With  2db  error  signal,  — 30dbm 
range,  phasing  DOWN,  and 
timer  at  end  of  runs  read 
"A*  and  Computer  Monitor 

voltages. 


All  Eortnal  ! 

I 

i 

__ ! 


e 


11.  Wing  Speed  Cheek 

Turn  on  external  air* 

Ap ply  -2*5  V step  signal  to 
input  of  both  A*  and  "B" 
servo  amplifiers. 

Hecurd  wing  eeisso. 

Take  a Brush  recording  of 
wing  positions  as  wings  are 
moved  from  stop  to  stop 
with  step  signals* 

Compute  maximum  wing  speeds* 


Normal 


♦ 


12*  Computer  Altitude  Correction 

Turn  on  external  air* 

Set  altitude  control  to 
20,000  ft. 

Set  timer  at  22  sec* 

Apply  10c ps  reference  and 
error  signals  of  such 
magnitude  as  to  obtain 
20*0  V Computer  Monitor 
Voltage)  phasing  DOWN, 
then  UP* 

Record  rtA*  and  sBn  wing 
positions* 


Normal 
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13.  Rolleron  Trim  Adjustment 

Turn  on  external  air* 

Ground  roll  servo  amplifier 
input  at  7TVM. 

Adjust  trim  pot  for  aero 
rollers;;  angle  at  center 
of  backlash. 


Adjusted  to  £aro  degrees. 


a 


Hi.  Rolleron  Sneed  Check 

will-  — — 

Turn  on  external  air* 

Apply  +u>5  V step  signal  to 
input  of  roll  servo  ampli- 
fer* 

Record  rolleron  sense. 

Take  a Brush  recording  of 
rolleron  position  as 
rolleron  is  moved  from 
stop  to  stop  with  step 
signals* 

Compute  maximum  rolleron 
speeds. 


Normal 


15.  Roll  Sensitivity  and  Balance 

Turn  on  external  air. 

Program  Roll  Corrector  0°  to 
20  CCW  to  20°  CW. 

Wait  15  sec.  and  actuate 
Missile  Operate  Relay. 
Then  do  the  following- 


Roll  missile  t.e  20' 
Read  rolleron  angle. 


Amy 

w»t  f 


b.  Roll  missile  to  10°  CCW. 
Read  rolleron  angles 


I 

Rolleron  angle t Zero  degrees 
Normal  angle  t 1/2° 


Rolleron  angles  Zero  decrees 
Normal  angle t 0.7  to  1*9°  CCW 
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o*  Actuate  separation  snitch* 
Read  rolleron  angle* 


Rolleron  angle!  Zero  degrees 
Normal  angle!  2.8  to  7*2°  CCW 


d»  Turn  altitude  switch  to  ■■  — 

20,000ft. 

Read  rolleron  angle*  Rolleron  angle*  Zero  degrees 

Normal  angle;  an  increase  in 
i rolleron  position 


8*  Roll  ttllkSS jLLs  to  jv  ccw. 

Read  rolleron  angle* 


Rc  Heron  angle  a Zsrc  u5£r58S 
Normal  angle*  2*8  to  7*2°  CCi 


16.  Roll  Rate  Change 

Turn  on  external  air* 

Apply  UOOcps  signal  from 
Graham  drive  to  Roll  Channel 
input* 

Vary  signal  at. sine  wave  rate 
of  O.lcps,  then  5*0cps. 

Read  pk  to  pk  rolleron  angle* 
Compute  gain  ratio. 


Normal 


17»  A*C*  Voltage  Checks 


# 


a*  Qyro  output*  Set  VTVM  AC 
Selector  Switch  to 
Position  2* 

Set  roll  corrector  dial  to 
20°  CCW,  then  to  20°  CW. 
Turn  on  missile  operate 
awltoh* 

Roll  missile  to  30°  CCW* 
Observe  voltages 


Voltage  normal 
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b*  26V,  uOOcps  (synchro 
excitation  voltage) 
check* 

Set  A.C,  Selector 
Switch  to  position  3* 

Observe  voltage. 


c.  110V,  60cps  (A.C.  supply 
fran  panel)  check. 

Set  VTVM  A.C.  Selector 

switch  to  position  3, 
Observe  voltage » 


i 

i 

j Volcage  normal 


i 

i 

f 


i 


♦ 


i 
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r!  U T T ;> 

V il  4 4 g 


1*  Alternator 


NO  12*  Progressier 


2.  Regulated  Power  Supply 


NO  13. 


Receiver 


3.  Guidance  (Steering)  j NO  ; Uu  Autopak 
System  Computer  ’ — * 


U.  Roll  Free  Gyro 


NO  I 15*  Hydraulic  Motor 


i I 

l i 


So  Booster  Firing  Circuits  ["  NO  i 16.  Low  Voltage  A.C.  Fewer  NO 

' * Supply  — — 

6.  Roll  Corrector  Synchro  NO  17.  Backscratcher  NO  J 


7.  Gyro  rick-off  Synchro  NO  16.  Kolleron  Actuator 


I j j 

8.  Power  Changeover  Relay  j YES  Roll  Servo  Valve  NO 


9.  Transformer  Bank 


20e  Guidance  Packa^o 
Servo  Amplifiers 


I B 

10.  Roll  Corrector  Synchro  j NO  I 21.  Low  Voltage  D.O, 
Solenoid  ’ ' Supply 


11.  Roll  Free  Gyro  Ohcage  NO 
Motor  l— 
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Formboard  Item  Koc  10 


SYMPTOM 

FRI  Check  Sheet 
Switch 

_ Position Coamenta  jfeter  1 Ifeter  2 Ms  ter  3 

A narm-up  Completed  GREEN  RHP  RB> 


B Unit  shots  down 

% 


TEST  DISCONTINUED 


r* 
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OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  ? MINUTES  FOR  WARM-  Trp 
ADVANCE  KNOB  ^0  "3"  WHEN  METERS  COME  TO  REST  AFTER  WARM -UK.  ~ ’ 

ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 

METERS  AT  REST  IN  "GREEN*1  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE 
METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  'TOLERANCE 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 

SWITCH 

A METER 

B METER 

R METER 

A 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERGN  ZERO 
ROLL  DEMODULATOR  BALANCE 

B 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

i :,B"  WING  ZERO  AND 
FIRING  INTERLOCK 

ROLLERON  POSITION  AT 
1/U  GAIN,  ROLL  SENSE 

c 

MISSILE  TIMER  BEGINS  OPERATION 

DESTRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

TIMER  AT  UO  SEC  POSITION 

E 

"A"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

n B"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

Y 

"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 

FUZE  AMPLIFIER  CURRENT 

L^j 

"A"  SYSTEM  ZERO 

"3”  SYSTEM  ZERO 

FUZE  OSCILLATOR  CURRENT  { 

FLIGHT  READY  INDICATOR 

I 

i 
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The  following  checks  make  use 
of  the  Monitoring  Panel . 


A)  Regulated  Power  Supply 

Turn  cn  external  poser* 
Check  -200  V output* 
Check  ♦200  V output# 
Check  Difference  Voltage* 


-200  V t normal 
♦200  V s normal 
Difference  Voltage » normal 


B)  Missile  Operate  Relay  Check 

Turn  on  external  power* 

Turn  on  Missile  Operate  switch* 
Check  Missile  Operate  light. 
Check  Oyro  Caged  light. 


C)  Timer  Reset  Check 

Run  Timer  to  "End  of  Run." 
Tum  off  Timer  Run  switch^ 
Turn  off  Missile  Operate 
switch* 

After  5 check  Timer 

Position* 

After  1?  see*  ^ check  Gyro 
Caged  Light a 


Missile  Operate  light 
goes i ON 

Gyre  Caged  Light  goes*  GFF 


Timer  Position!  Zero  sec* 

Gyro  Caged  light  goes*  ON 


D)  Primary  Internal  Power  and 
Lem  Voltage  Supply  Or t put 

Turn  external  air  on* 

Compute  power  changeover  time* 
Record  alternator  voltage* 
Record  alternator  frequency* 
Check  alternator  phasing* 
Record  +30  V output* 


4 


No  power  changeover 
UOOeps  voltages  normal 
UOOcps  frequency:  normal 

Biasing t normal 
♦30  V D.C.t  normal 
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E)  Hydraulic  Check 

Turn  external  air  on. 

Read  hydraulic  pressure  on 
gauge  connected  into  high 
pressure  side  of  hydraulic 
sump* 


Pressure : Zero  i 

I 

J 


F)  Receiver  Output  Check 

Turn  on  external  power  switch. 
Signal  from  Guidance  Beam 

Simulator  to  missile  as 

follows  5- 

Error  signal;  +£<lb 
Phasing;  DOWN 
Range;  -l5dbn 
Read  error  and  reference 

signal  outputs  from  receiver - 


0)  Intelligence  Converter  "Aw 
Channel  Phasing  Adjustment 

Turn  external  power  on. 

Signal  from  Beam  Simulator i 
Ldb  error,  -30dbs  range. 
Adjust  phase  of  signal  to  all 
positions  in  turn* 

Adjust  phasing  pot  for  minimum 
computer  monitor  output* 


30c ps  error?  normal 
30c ps  reference:  normal 


Adjusted  normally 

i 


in 

-/ 


T rrf.^1 1 A trmmr** i P.Amrmv 


6&annel"^hAto: 


soum 


>ter  NB" 

ustment 


Turn  external  power  on* 

Signal  from  Beam  Simulator? 

Ldb  error,  -30  dbm  range* 
Adjust  phase  of  signal  to  all 
positions  in  turn* 

Adjust  phasing  pot  for  minimum 
computer  monitor  output* 


Adjusted  normally 
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I)  Wing  Trim  Adjustment 

Turn  on  external  air  switch* 
Ground  Servo  Amplifier  in- 
puts at  VTVM  terminals* 
Adjust  wing  trim  pots  for 
Zero  position  of  wing 
protractor  pointer* 


J)  Wing  Speed  Check 

Turn  on  external  air. 

•Apply  -2*5  ” step  signal 
to  input  of  both  ”AH  and 

<-'Bn  servo  amplifiers. 
Record  wing  sense. 

Take  a Brush  recording  of 
wing  positions  as  wings 
are  moved  from  stop  to 
stop  with  step  signals. 
Compute  maximum  wing  speeds* 


Ho  adjustment  can  be  made 
on  either  wing. 


No  A or  B wing  motion* 


K)  Computer,  Servo  Sensitivity 
and  Wing  limits  Check 

Turn  on  external  air* 

Apply  30cps  reference  and 
error  signals  to  Intel- 
ligence Converter  to 
give  computer  monitor 
voltages  given  below; 
phase  DOWN,  then  UP* 


1.  Sat  timer  to  3 sac. 
Adjust  signal  to  give 
6 V computer  monitor 
voltage* 

wing  positions. 


r — — - ■ — — — — i 

No  A nr  B wing  motion. 
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2*  Set  timer  to  10  see* 

Adjust  signal  to  gi  ve  10  V 
computer  monitor  voltage. 
Read  wing  positions* 


3*  Set  timer  to  22  sec* 

Adjust  signal  to  give  10  V 
computer  monitor  voltage* 
Read  wing  positions* 


L,  Set  timer  to  2 c sec. 

Adjust  signal  to  give  10  V 
computer  monitor  voltage* 
Set  altitude  to  20,000  ft* 
Read  wing  positions* 


5.  Set  timer  uO  c * sec* 

Adjust  signal  to  give  10  V 
computer  monitor  Voltage. 
Turn  intercept  switch  CFF. 
Set  integrator  switch  to 
Normal. 

Read  wing  positions* 


6*  Set  timer  to  22  sec* 

Set  Graham  drive  for  0*5cps, 
and  apply  signal  to  input 
Intelligence  Converter* 

AJ4..«A  .i  — 1 4>W  O !» 

au^uiv  jAgiiaA  ou  vajsvw  •*  » 

pk  to  pk  computer  monitor 
voltage  is  obtained* 

Read  pk  to  0c  wing  positions. 


No  A or  B wing  motion* 


1 


No  li  or  B ning  motion* 


i No  A or  5 wing  motion. 

i 

i 
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L)  Rolleron  Trim  Adjustment 

Turn  on  external  air. 

Ground  roll  servo  amplifier 
input  at  VTVM. 

Adjust  trim  pot  for  Zero 
rolleron  angle  at  center 
of  backlash. 


M)  Rolleron  Speed  Check 

Turn  on  sxteroal  air. 

Apply  +U.5  V step  signal 
to  input  of  roll  servo 

amplifier. 

Record  rolleron  sense. 

Take  a Brush  recording  of 
rolleron  position  as 

rolleron  is  moved  from  stop  I 

to  stop  with  step  signals.  I 

Compute  maximum  rolleron  speed.  i Ho  rolleron  motion. 

» 

i 


N)  Roll  Rate  Change 

Turn  on  external  air. 

Apply  LOOcps  signal  from 
Graham  drive  to  Roll 
Channel  input. 

Vary  signal  at  sine  wave 
rate  of  O.lcps,  then 

$.0cpe.  j — 

Read,  pk  to  pk  rolleror  angle. 

Compute  gain  ratio.  | No  rolleron  motion. 

I 


0)  Servo  Amplifier  and  Valve 
Checks 

Turn  on  the  external  air  switch. 
Set  meter  number  1 selector 
switch  to  Valve  Test. 


No  adjustment  possible. 

i 

! 

i 
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1.  "A"  Wing  Servo  Valve 

Current 

Set  Valve  Test  Selector 
switch  to  WA*  monitor* 
Apply  2,5  V step  signal 
to  input  ’‘A”  oh&nnel 
servo  amplifier* 

Read  valve  current* 


I 


valve  current 


2*  nB"  Wing  Servo  Valve 

Current 

Set  Valve  Test  Selector 

switch  to  "Bn  monitor* 
Apply  £ 2*5  V step  signal 
to  input  "B”  channel 
servo  amplifier* 

Read  valve  current* 


j 

No  valve  current  j 


v! 


3*  Roll  Servo  Valve  Current 

Set  Valve  Test  Selector 
switch  to  roll  monitor* 
Apply  ± ii»5  V step  signal 
to  input  roll  servo 
amplifier* 

Read  valve  current* 


No  vaivt-  current 


L*  WAW  Wing  Servo  Current  ajth 
Resistive  Network  Substituted 

•Ml  JI,WIV-’-  1 ■'  

a or  Vox vp 

Set  Valve  Test  Seloct-cr 
switch  to  “A55  Test. 

Apply  ± 2.5  V step  signal 
to  input  "A"  channel 

servo  amplifier. 

Read  valve  current* 


No  valve  current 


O.-TCf 
t s 
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5s  HBfi  Yij.ng  Servo  Current 
with  Resistive  Network 
kubsLlluied  for  Valve 

Set  Valve  Test  Selector 
switch  to  "B"  Teat* 
Apply  +2.5  V step  signal 
to  input  “5  s channel 
servo  mplifier* 

Read  valve  current* 


Nc  valve  current 


♦ 


6*  Roll  Servo  Current  wi.th 
Resxstive  «ct*?c-rk  Sub - 

stituted  for  Valve 

Set  Valve  Test  Seleotar 
switch  to  Roll  Test* 
Apply  +L*5  V step  signal 
tc  input  roll  serve, 
amplifier# 

Read  valve  current* 


! 

No  valve  current 

I 


* 
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UNITS 


Power  Supply 

NO 

8*  Autopak 

iES 

| 

1 

NO 

Alternator 

5,  MA»  Channel  Hydraulic 

Valve 

i 

NO  | 

r •< 

NO 

10#  "Bn  Channel  Hydraulic 
Valve 

Intelligence  Converter 

NO 

11,  Roll  Channel  Hydraulic 
Valve 

NO 



MAR  Channel  Servo 

NO 

12,  "A"  Channel  Hydraulic 

NO 

Amplifier 

Actuator 

WBU  Channel  Servo 

NO 

13*  "B"  Channel  Hydraulic 
Actuator 

WO 

Amplifier 

Roll  Servo  ArfOifier 

NO 

liu  Roll  Channel  Hydraulic 
Actuator 

NO 

i 
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Forabcsrd  I tea  Mo.  11 
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Formboard  Item  No.  11 


3 i k r X u a 

FR1  Check  Sheet 
Switch 

Foaition  Comments Meter  1 tfeter  2 Meter  3 

A Warm-up  completed  CStEEit  GREEN  GREEN 


3 Unit  shuts  down 


TEST  DISCONTINUED 
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OPERATING  INSTRUCTIONS 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS..  WAIT  2 MINUTES  FOR  WARM-UP. 
ADVANCE  KNOB  TO  "B"  WHEN  METERS  COME  TO  REST  AFTER  WARM-UP. 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 
METERS  AT  REST  IN  "GREEN1'  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE-. 
METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE.. 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 


A METER 

"A"  WING  ZERO 

PUKING  BOOST  PHASE 

"A”  WING  ZERO 
DURING  BOOST  PHASE 


B METER 

"B"  WING  ZERO  AND 

FIRING  INTERLOCK 

"B"  WING  ZERO  AND 


J R METER 

; ROLLERON  ZERO 

ROLL  DEMODULATOR  BALANCE 

ROLLERON  POSITION  AT 
1/k  GAIN,  ROLL  SENSE 


MISSILE  TIMER  BEGINS  OPERATION 


DESTRUCT  OPERATION 


"Ai!  SYSTEM  ZERO 


"B"  SYSTEM  ZERO 


TIMER  AT  uO  SEC  POSITION 


I t\  * JJUniliVJ  UOJ  IA1U  | L)  Lili’IX  I u 

l (guidance  package  gain)  j (guidance  package  gain) 


FUZE  CRYSTAL  CURRENT 


"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 


"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 


FUZE  AMPLIFIER  CURRENT 


'A"  SYSTEM  ZERO 


"B"  SYSTEM  ZERO 


FUZE  OSCILLATOR  CURRENT 


FLIGHT  READY  INDICATOR 
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The  following  checks  sake  use 
Ox  itiS  Monitoring  Panel, 


a)  ftegulated  Power  Supply 

Turn  on  external  power. 
Check  -200  V out;  ;t. 
Check  +k00  V output* 

Cnaek  Difference  Voltage* 


-200  V normal 
♦2uo  V j normal 
Difference  Voltages  normal 


♦ 


3 ) Missile  Operate  Relay  Check 

Turn  on  external  power* 

Turn  on  Missile  Operate  Switch* 
Check  Missile  Opera  to  light* 
Check  Gyro  Caged  light* 


Missile  Operate  light  comes: 
ON 

Gyro  Caged  light  goes*  (JFF 


C)  Timer  Reset  Check 

Rim  Timer  to  "End  o?  Run". 

Turn  off  Timer  Run  switch* 

Turn  off  Missile  Operate  switch. 
After  5 sec.,  check  Timer 
position* 

After  15  sec.,  check  Gyro  Caged 
light* 


D)  Primary  Internal  Power  and 
tow  Voltage  Supply  Output 

Turn  external  air  cr.* 

Compute  power  changeover  time* 
Record  alternator  voltage* 
Record  alternator  frequency. 
Check  alternator  phasing* 
Record  ♦30  V output* 


Timer  Position:  Zero 

Gyro  Caged  Light  comes:  ON 


f 

No  power  changeover 
LOOcps  Voltage  t normal 
UOOcps  Frequency*  normal 
LoOcps  phasing:  normal 
♦30  V D.C.*  normal 
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E)  Hydraulic  Check 

Turn  external  sir  on. 

Read  hydraulic  pressure  

gauge  connected  Into  high  i 

pressure  side  of  hydraulic  j 

aump.  I Pressure*  nomal 


»N  a — PL...I* 

Turn  on  external,  power  switch.. 
Signal  from  Guidance  Beam 
Simulator  to  missile  as 

foXlor S ! 

Error  signal;  +2db 
Phasing;  DCKW 
Range;  =.l$db© 

Read  error  and  reference  signal 
outputs  from  receiver. 




30cps  error*  nomal 
30cpe  reference*  normal 


0 ) Intelligence  Converter  ’’A" 
Channel  Phasing  Adjustment 

Turn  external  power  on. 

Signal  from  Beam  Sir.  ulster* 

4<Jb  error,  «30dbm  rang*- 
Adjust  phase  of  eigual  to  all 
positions  in  turn. 

Adjust  phasing  pot  for  minimum 
computer  monitor  output. 


"A"  channel  adjusted  OK 


H)  Intelligence  Converter  "B" 
ffiianrcl  Phasing  AdJnsfcraejit' 

Turn  external  power  on. 

Signal  from  Beam  Simulator* 

Udb  error,  -30dbm  range. 
Adjust  phase  of  signal  to  all 
positions  in  turn. 

Adjust  phasing  pot  for  minimum 
computer  monitor  output. 


I 


"B"  Channel  adjusted  OK 
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Fomboerd  Item  Wo,  11 
Page  L of  9 pages. 


I)  Wing  Trim  Adjustment 

Turn  on  external  air  switch* 
Ground  Servo  Amplifier  inputs 
at  VTVM  terminals. 

Adjust  wing  trim  pots  for 
2@ro  position  of  wing 
protractor  pointer 


A and  D wings  trim  normally 


a 


J) 


Wing  Speed  Check 

Turn  on  external  air, 

V s'j»m  r.i^nai  to 

**rr^  —’*-»•  * r --u 

A n^rf.  r\ f*  V-q ♦■.>»  W.4W  q.nj  3SBn 
Servo  amplifier's. 

Hacord  wing  sense. 

Take  a Brush  recording  of  wing 
positions  as  wings  are  luoved 
from  stop  to  stop  with  step 

signals. 

Compute  maxim  via  wing  speeds. 


Wing  speeds  normal 


K)  Computer , Servo  Sensitivity 
and  Wing  Limit  3 ISheck 

Turn  on  external  air. 

Apply  30cps  reference  and 
error  signals  to  Intelligence 
Converter  to  give  computer 
monitor  voltages  given  be- 
low) phase  iCWN,  then  TIP, 


1,  Set  timer  to  3 sec. 

Adjust  signal  to  give  6 V 

— .J.  mamWA  «m1  4 N WA 

Read  wing  positions. 


A and  B wing  positions 
normal 
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2.  Set  timer  to  10  sec. 

Adjust  signal  to  give  10  V I 

computer  monitor  voltage. 

Read  *ing  positions ,%  j A and  3 wing  positions 

i normal 

! 

I 


3«  Set  timer  to  22  sec. 
Adjust  signal  to  give 
10  V computer  monitor 
voltage. 

Read  wing  positions. 


A and  Ft  win? 
normal 


positions 


a 


L«  Set  timer  to  22  sec. 

Adjust  signal  to  give 
10  V computer  monitor 

voltage.  . 

Set  altitude  to  20,000  ft* 

Read  wing  positions.  A and  B wing  positions 

normal 


5.  Set  timer  to  22  sec. 

Adjust  signal  to  give  10  V 

computer  monitor  voltage. 

Turn  intercept  switch  OFF,  A and  B wing  positions 

normal 


4 


6,  Set  timer  to  22  sec. 

Set  Graham  drive  for  O.Scpa, 
and  apply  signal  to  input 
Intelligence  Converter. 
Adjust  signal  so  that  2 V 
pk  to  pic  is  obtained. 

Read  pk  to  pk  wing  positions. 


A and  B wings  deflect 
normally 
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L)  Rolleron  Trim  Adjustment 

Turn  on  external  air. 

Ground  roll  servo  amplifier 
input  at  VTY!!* 

Adjust  trim  pot  for  Zero 
rolleron  angle  at  center 
of  backlash * 


! 

! 

i 

1 Rolleron  can  be  trimmed 

i -i, 

nortuttxj^ 


*■ 


.¥)  Rollsroa  Speed  Check 

Tain  uij  external  air. 

Apply  *ii.5  V step  signfl  to 

inDut-  <-.**  toll  5-tplifior- 

itecoru  rolleron  sense* 

Take  & Brush  recording  of 
rolleron  position  as  rolleron 
is  moved  from  stop  to  stop 
with  step  signals. 

Compute  maximum  rolleron  speed. 


N)  Roll  Rate  Change 

Turn  on  external  air. 

Apply  LOOcps  signal  from 
Graham  drive  to  Roll  Channel 
input. 

Vary  signal  at  sine  wave  rate 
of  Q.lcps,  then  5.0cp3. 

Read  pk  to  pk  rolleron  angle. 
Compute  gain  ratio. 


n\ 


i aim 


TT_*i 


/it- t — 

wii suite 


Turn  op  the  external  air  eiritoh. 
Set  meter  nunber  1 selector 
switch  to  Valve  Test. 


Rolleron  speed  normal 


Normal 


4 
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1. 


•-  2. 


♦ 3. 


■ 

u. 


♦ 


CONFiDENTIAL  SECURITY  INFORMATION 


WA"  fflng  Servo  Valve  Current 

Set  Valve  Test  Selector 
switch  to  "4"  monitor. 

Apply  +2.5  V atop  signal 
to  input  "A”  channel 
aervo  amplifier. 

Read  valve  current 


Formboard  Item  No.  11 
Ifcga  7 of  9 pages. 


1 


Normal 


WBW  Wing  Servo  Valve  fhrrrent 

Set  Valve  Test  Selector 
Snitch  to  "5-  monitor. 
Apply  +2.5  V step  signal 

to  input  n3"  channel 
aervo  amplifier. 

Read  valve  current. 


Normal 

j 


Roll  Sarvo  Valve  Current 

Set  Valve  Test  Selector 
a* itch  to  roll  monitor. 

A’.jnlv  +li.X  V g+.«n  ri  kis' 

. 4 v 4CM~W”~*:  *'"r  — o — — ~ 

to  input  roll  aervo 
amplifier. 

Road  valve  current. 


Normal 


nAn  Wing  Servo  Current 
nith  Real stive  fretwork 
^ubstituled  for  l»alve 

Set  Valve  Teat  Selector 
switch  to  nAn  Test. 

Apply  *2.5  V atep  signal 
tc  input  "A"  channel 
servo  amplifier. 

Read  valve  current. 


Normal  I 

l 

I 

1 
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5*  "B"  Wing  Servo  Current  «ith 

Raaiative  Network  Substituted 
lor  Valve 

Set  Valve  Tsst  Selector  Switch 
to  MBU  Test. 

apply  +2«5  V step  signal  to 
input  "B”  channel  servo 
amplifier* 

Road  valve  current. 


6«  Roll  Servo  Curx,ent  with 

Resistive  Network  Substituted 
ic-r  Valve 

Set  Valve  Test  Selector  switch 
to  Roll  Test* 

Apply  +U.5  step  signal  to  input 
roll~ssrvo  amplifiers 
Read  valve  current* 


normal 
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U HITS 


1<> 

Fewer  Supply- 

I 

1 vn  : 

LI1T 

i 6« 
1 

j 

Alternator  or  Hydraulic 

Mr.!*** 

YES  i 

j 

2. 

Receiver 

i 

r i 

| NO 

1 

! 9. 

i 

1 

l,Aw  Channel  ^^draulic 
Valve  1 

rc 

o 

* 

Intelligence  Converter 

j 10* 

"B"  Channel  Hydraulic 

NO  1 

i « 

valve 

h* 

f 

RAM  Channel  Servo 

Amplifier  1 

1 NO  i A;u 

1 J 

l 

Roll  Channel  Hydraulic 

Valve 

r.,~ i 

, **V  ; 

i 

5. 

"B"  Channel  Servo 
Amplifier  ' 

NO 

! 

12. 

rAM  Channel  Hydraulic 
Actuator 

NO  i 
I 

6* 

1 

Foil  Channel  Servo 
Amplifier 

i ™ 

i i 

i i 

i «• 

"B"  Channel  Hydraulic  j 

Actuator  ' 

NO  "j 

7, 

Autopak 

NO 

| iii. 

Roll  Channel  Hydraulic  jjiO  j 

Actuator  ' 1 
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Fomboard  Item  No*  12 


SYMPTOM 

FBI  Check  Sheet 
5 witch 


Position 

Ccmnents 

Meter  1 

Mater  2 

Meter  3 

A 

Warn— completed  OK 

QHEE-N 

GREEN 

picn 

B 

Unit  did  not  shut  down 

GREEN 

QREEW 

RED 

n 

V 

Meters  1 and  2 inoperative 
in  this  position 

- 

- 

GREEN 

D 

Meter  3 goes  to  Zero 
after  UO  sec* 

GREEN 

GREEN 

GREEN 

l? 

«0 

GREEK 

■ ■ ■■  — j— mi 

GREEN 

GREEN 

F 

nnpny 

Ui\rjivn 

GREEN 

uREEN 

0 

GREEN 

GREEK' 

GREEN 

COT  Qyro  cages 
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CONFIDENTIAL 


SECURITY 


INFORM A I 


ION 


! 

OPERATING  INSTRUCT! OKS 

i 

ADVANCE  KNOB  TO  "A"  TO  BEGIN  TESTS.  WAIT  2 MINUTES  FOR  WARM  UP. 
ADVANCE  KNOB  TO  " B"  WHEN  METERS  COME  TO  REST  AFTER  WARM-UP , 
ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 
METERS  AT  REST  IN  "GREEN”  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE. 
METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE 
TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE,. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 

SWITCH 

j A METER 

B METER 

— j 

R METER  \ 

rr 

M 

"A"  WING  ZERO 

DURING  BOOST  PHASE 

"B"  WING  ZERO  AND 

FIRING  INTERLOCK 

ROLLERON  ZERO  ! 

iiG^L  demodulator  balance  \ 

B 

"A"  WING  ZERO 
DURING  BOOST  PHASE 

"'B"  WING  ZERO  AND 
FTRING  INTERLOCK 

ROLLERON  POSITION  AT 
l/h  GAIN,  ROLL  SENSE 

C 

MISSILE  TIMER 

BEGINS  OPERATION 

DESTRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

TIMER  AT  hO  SEC  POSITION  | 

: — 

E 

"A"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

"3"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

F 

"A"  FLOATING  LIMITS 
(REVERSE  PHASE) 

"B"  FLOATING  LIMITS 
(REVERSE  PHASE) 

FUZE  AMPLIFIER  CURRENT' 

G 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO  j 

FUZE  OSCILLATOR  CURRENT 

FLIGHT  READY  INDICATOR 
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CHECKS 


Fornfcoard  Item  Mo*  12 
Pfcge  2 cf  9 pages. 


The  following  checks  make  use  cf 
the  Monitoring  Panel. 


A)  P.rgylp.tgd  Pr™-r  Supply  Output 
External  po»er  used* 


*200  volt s i normal 
-200  Volts*  normal 
Difference  Voltage t normal 


B)  Actuate  Missile  Operate 

c— i **  -J- 

* •-  C*^  C':,-  ^rf X,  . i 

Check  gyro  caged  light. 

OhecK  missile  operate  light. 


r — — ■” — — s 

Gyro  cagea  light  goes  OFF  * 
Missile  operate  light  goes  ON. 


A 


C)  Programmer  Check 

Turn  on  Missile  Operate  switch. 
Hold  Timer  Run  switch  ON  for 
more  than  LO  sec. 

After  6 sec.,  check  Guidance 
Beam  and  Intercept  lights. 
After  LO  sec.,  check  Timer 
position. 


D)  Timer  Reset  Check 

Run  Timer  to  "End  of  Run" 
Turn  off  Tuner  Run  switch. 
Turn  off  Missile  Operate 
switch. 

After  5 sec.,  check  timer 
position. 

After  15  sec.,  check  Gyro 
Caged  Light. 


Guidance  Beam  light*  ON 
Intercept  light*  ON 
Timer  position  at  LO  sec.: 
end-of -flight . 


rimer  Position t '4ero 
Gyro  Caged  Lignt:  ON 


♦ 
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E)  Primary  Internal  Poorer  and 


Turn  on  external  air* 

Check  power  changeover  tine 
from  alternator  voltage 
recorda 

Check  alternator  phasing. 

Check  alternator  output  volt- 
age  and  frequency* 

Choc*  low  voltage  D.C.  output* 


Fordbeerd  Item  No*  12 

}feg*  3 of  9 


Power  changeover  times  normal 
Phase  lights  t nonns.1 
Alternator  output  voltage  and 
f requeue/ t normal 
low  Voltage  j normal 


a 


F ) Hydraulic  Pressure 

Turn  on  ^eternal  air  switch* 

Read  hydraulic  pressure  on 
gauge  o' mooted  to  high 
pressure  side  of  hydraulic 
sump* 


0)  Receiver  Output 

12db  error  signal  from  Bsam 
Simulator  to  missile  wavs 
guide  input* 

Read  error  and  reference  out- 
put froui  receiver* 


» 

Pressures  normal 


Reference  volts t normal 
Error  volts s normal 


H)  Wing  Speed  Check 

Turn  on  External  sir  switch. 

Apply  2*5  volts  D.C.  step 
signal  to  input  computer 
cathode  follower* 

Record  wing  position  and 
compute  maximum  wing  speed* 


» 

A and  B wing  speeds s normal 


¥ 
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Formboard  Item  No.  12 

P&ge  L of  9 pag€>6. 


Canute r and  Servo  Sensitivity 

Turn  on  External  air  switch. 
Signal  fra*  Monitoring  Par*li 
30c ps  reference  and  error 
signals  to  input  intelligence 
converter;  phasing*  DOWN 
Set  timer  to  3 sec. 

Read  computer  monitor  volts 
and  wing  position. 


Computer  volts:  normal 
Wing  position:  normal 


* 


<>}  Hp?J.erur-  Trim  Adjustment 

Turn  on  External  air  switch. 
Ground  servo  amplifier  input 
at  VTVM. 

Adjust  trim  pot  for  Zero 
degrees  rolleron  position 


K)  Rolleron  Speed  Check 

Turn  on  External  air  switch. 

Apply  k.5  volt  D*GS  step 
signal  to  input  roll  servo 
amplifier. 

Record  rolleron  position  and 
compute  maximum  speed. 


Rolleron  remains  against 
CV»  stop 

Adjustment  01  trim 
pot  has  no  effect 


i 

I 

i 

* No  rolleron.  metier. 


♦ 


L)  Gyro  Pick-off  Synchro  Output 

Rotate  missile  by  hand. 
Observe  output  on  sc  o oe . 
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M)  Roll  Sjynt-am  Osin  Teat 

Turn  on  External  air  switch* 
Position  missile  in  stand 
at  67  l/2°CW» 

Bet  Irtbnitorlng  Panel  roll 
oerrector  dial  to  20°CCW, 
then  to  20°G«. 

Cpwntjte  the  missile  operate 
switch* 


Is  Rolljaieaile  in  stand  to  . — — — 

A/  * J 

Observe  roXli?i'Qr  angle*  j No  rolleron  raovemettt 

j rolleron  at  CW  stop 


2*  Ron  sissile  to  IG°CC1 
position* 

Observe  rolleron  angle* 


3*  Actuate  separation  switch* 
Observe  rolleron  angle* 


k*  Turn  altitude  switch  to 
20,000  ft. 

caJAJtJbf  • 


Ho  rcllsron  Bovweent, 
rolleron  at  Cl  step 


No  rolleron  movement * 
rolleron  at  CSJ  stop 


no  rolleron  movement,  j 

rolleron  at  Cl  Stop  I 


N)  Roll  amplifier  and  valve  check 
Turn  on  External  air  switch* 
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1.  Apply  i|*5V  D.C.  signal 
te  input  roll  servo 

JkSl'  * 

Cbserve  Rolleron  Pro- 
tractor. 

Reverse  signal  polarity 
and  repeats 


So  r’GXiHf'on  movement, 
rolleron  at  C*  stop 


2.  Set  Selector  switch  for 

Monitoring  Panel  Meter  1 
to  VALVE  CURRENT. 

Set  valve  tost  selector 
snatch  to  ROLL  TEST. 
Apply  L.£  V step  signal 
to  Roll  Servo  input* 
Change  polarity  switch 
back  and  forth. 

CSaserve  deflections  of 
Meter  1 either  side  of 
Zero. 


" } 

Ms  tar  readings  do  not.  balance 


3*  Set  Selector  switch  for 

monitoring  Panel  Meter  1 
to  VALVE  CURRENT. 

Set  valve  test  selector 
switch  to  ROLL  MONITOR. 
Apply  b*£  V'  step  signal 
to  Roll  Servo  input. 
Change  polarity  switch 
back  and  forth* 

Observe  deflections  of 
Meter  1 either  side  of 
Zero. 


Valve  current*  normal 


0)  Check  D*C*  voltages  with  VTVM 

Roll  missile  to  20  COW  with. 

roll  corrector  dial  at  20V'CW. 
Apply  external  power* 

Operate  missile  operate  switch* 
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* 


1*  Read  input  to  roll  servo 

Amp!  i fi  «r> . 


£•  Measure  output  of  A200V 
— «C  a power  mpply. 


Jw  Measure  output  cf  -?00v 
D»CS  pc'ner  supply* 


La  Measure  *20CV  Difference 
Voltage. 


Foraboard  Item  No.  12 
Page  ? cf  ? pages. 


P)  Check  A.C«  voltages  with  VTVM 


I 


1*  Measure  roll  signal  to 
deacdulator  drivers. 


2*  Measure  gyro  output. 


3e  Measure  26  volt,  LOO  cycle 

supply 


L»  Measure  30  cycle  reference 
signal  at  Receiver  evt^ 
put. 
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Forrobosni  Itx  r.  Ho.  12 
Psgs  S of  9 pages. 


afe&aure  30  cjnjle  error 


si  gnal 
put* 


at 


fj  . j __  . ^ 
V C A 


f ■■■■■■'- 

Normal 


CONFIDENTIAL  SECURITY  INFORMATION 


r*r^Mrir>rjL:T:  ▲ i 

v^vsi'irfL/ON  I \r\ L 


SECURITY  INFORMATION 


X v Pvrfc  r supply 


Fcrrabcard  I ten  Ho.  12 
flips  9 of  9 pages. 


r~ 1 

NO  { 12.  Hia.se  comparator 


1 

Hydraulic  system 

HO  j 
L ) 

13. 

Hate  netrork 

Air  system 

HO 

14. 

D.C.  amplifier 

Prograraner  and  ttx&er 

HO  j 

15. 

Servo  amplifier 

| NO  ! 


1 

i 

J 


6. 

7# 

8. 

9# 

10* 

11. 


Booster  firing  circuit 

NO  j 

Power  changeover  circuit 

NO 

Roll  corrector  synchro 

NO  ! 
i 

Gyro  pick-off  synchro 

NO  | 

Inverse  pressure  pot 

NO  j 

Gain  ohange  amplifier 

NO 

iv  CLt  aiij.i  0 <olV6  &XlU 

roller on  actuator 
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Formboard  lien  No.  13 
rage  1 ox  7 pigcS. 


Formboard  Iten  No,  13 


SYMPTOM 

FRI  Check  Sheet 

Switch 


Position 

(lomments 

Sfet ;-sr  1 

Meter  2 

Meter  3 

A 

Warm-up  completed 

RED 

GREEN 

GREEN 

5 

Unit  does  not  shut  down 

RED 

GREEN 

(SEEN 

C 

Meters  1 end  2 inopera- 
tive in  this  position 

- 

~ 

D 

Meter  3 goes  to  Zero 
after  LO  sec. 

RED 

GREEN 

GREEN 

£ 

RED 

(KEEN 

GREEN 

9 

A' 

IXiUU 

OT>t^T7,at 

Uuiiiin 

auwfl 

0 

RED 

GREEN 

GREEN 

OFF 

uyro  cages 

iiote:  Both  wrings  and  rollerons  were  zeroed  mechanically  at  time  of 

protractor  installation  and  before  power  waa  applied  to  missile* 
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\ r 

1 OPERATING  INSTRUCTIONS  j 

ADVANCE  KNOD  TO  i;A"  TO  BEGIN  TESTS.  WAIT  ? MINUTES  FOR  WARM-UP.  ] 

ADVANCE  KNOB  TO  "B!l  WHEN  METERS  COME  TO  REST  AFTER  WARM  -UP.  j 

: ADVANCE  KNOB  TO  SUBSEQUENT  POSITIONS  AFTER  METERS  ARE  AT  REST. 

METERS  AT  REST  IN  "GREEN4'  AREAS  INDICATE  FUNCTIONS  IN  TOLERANCE. 

METERS  AT  REST  IN  "RED"  AREAS  INDICATE  FUNCTIONS  OUT  OF  TOLERANCE. 

TURN  KNOB  TO  "OFF"  TO  SHUT  DOWN  MISSILE. 

MISSILE  SHUTS  DOWN  WHEN  GYRO  CAGES. 

1 

SWITCH 

A METER 

B METER 

R METER  I 

A 

"A"  WTNG  ZERO 
DURING  BOOST  PHASE 

"B"  WING  7F.RO  AMD 
FIRING  INTERLOCK 

polleron  ZERO  ~ 

ROLL  DEMODULATOR  BALANCE  j 

I D 

1 ~ 

i 

t*  A 11  » •'■»«/■« 

rt  • KJ.hu  iiCMj 

during  boost  phase 

- — 

"3"  WING  ZERO  AND 

FIRING  INTERLOCK 

ROLLERON  POSITION  AT  j 

1/h  GAIN.  ROLL  SENSE  s 

c 

MISSILE  TIMER  BEGINS  OPERATION 

D5STRUCT  OPERATION 

D 

"A"  SYSTEM  ZERO 

"B"  SYSTEM  ZERO 

TIMER  AT  uO  SEC  POSITION 

E 

"A"  FLOATING  LIMITS 

(guidance  package  gain) 

"B"  FLOATING  LIMITS 
(GUIDANCE  PACKAGE  GAIN) 

FUZE  CRYSTAL  CURRENT 

F 

"A1'  FLOATING  LIMITS 
(REVEr.SE  PHASE) 

"B»  FLOATING  LIMITS 

/ DTT'TTTT'T'VOTT*  TM  T /»  *+  V*  ^ 

V ri£i  v xiiTLOHi  rrjLoij  j 

FUZE  AMPLIFIER  CURRENT  1 

1 

G 

, 

"A"  SYSTEM  ZERO 

_i 

"B"  SYSTEM  ZERO 

r l 

FUZE  OSCILLATOR  CURRENT  j 

t?T  Tmw  OTTunV  T 7 O A 

A*  U1UU  A iLliX  U 1 J.V9XJ*  UM  I Uu 
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CHECKS 


A)  Regulated  Power  Supply 

Tun*  on  external  power* 
Check  -200  V output* 

Check  *200  V output* 
Check  Difference  Voltage* 


B)  Missile  Operate  Relay  Check 

Turn  on  external  power* 

Turn  on  Missile  Cperalv  Switch- 
Check  Miscils  Operate  light* 

r*  * — "a  j — v»£ 

vhCvn  vijriw  wotggu 


-200  Vi  normal 
♦200  V t normd. 
Difference  Voltage i normal 


Missils  Operate  light  conies  ON  ! 
Gyro  Cagsd  light  goes  OFF 


C)  Timer  Reset  Check 

Risi  timer  to  *End  of  Run”* 

Turn  off  Timer  Run  switch. 

Turn  off  Missile  Operate  switch* 
After  5 sec. . cheek  Timer 
Position* 

After  15  sec*,  check  Gyro  Caged 
Light* 


Timer  Position:  Zero 
Gyro  Ceged  light  comes  OW 


D)  Primary  Internal  Power  and  Low 
Voltage  Supply  Output 

Turn  external  air  on* 

Compute  power  changeover  time* 
Record  alternator  voltage* 
Record  alternator  frequency* 
Check  alternator  phasio, 

Record  +30  V output* 


Power  changeover  time:  normal 
Alternator  voltage*  normal 
Alternator  frequency!  normal 
•*Jto*fs«tor  phasing!  normal 
♦3G  volt  output!  nomal  . 


E) 


4 


Hj^e^llc^wck 

Turn  external  air  on* 

Read  hydraulic  pressure  on 
gauge  connected  into  high 
pressure  side  of  hydraulic 
sump* 

B-P7 
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Pressure:  normal 


I 


»- *****  ' , "g*:. 
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F)  Reogiigr  Output  Check 

Turn  os  external  power  switch. 
Signal  free  Guidance  Beam 
Simulator  to  aiS3j.le  as 
follows ; 

Error  signal i +2db 
Phasing i D^WN 
Range;  ' — 13 

Read  error  and  reference  signal 
outputs  from  receiver. 


Formbesrd  Item  &>.  11 
P»g*  3 of  9 p»g«e* 


Q) 

Turn  6xtsr~l  po^r  on* 
Signal  ivca  Beam  Simulator » 

Udb  error,  *-30dbc  range* 
Adjust  phase  of  signal  to 
all  positions  in  turn. 
Adjust  phasing  pot  for 
si nievra  computer  monitor 
output* 


Intelligence  Converter  SA” 


-5  ffaw/oo  f'.anmwffifi 

^ tm  ■ 

Channel  Phasing  Adjustment 

Turn  external  power  on. 

Signal  from  Beam  Simulator: 
udb  error,  — 30c\tsn  range. 

Adjust  phase  of  signal  to  all 
positions  in  turn. 

Adjust  phasing  pot  for 
aiHniwiim  computer  monitor 
outputs 


I)  Tfing  Trim  Adjustment 

Turn  on  external  air  switch. 

Ground  Servo  Amplifier  inputs 
at  VTVM  terminals. 

Adjust  wing  trim  pots  for 
Zero  position  of  wing 
protractor  pointer* 

B~98 
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J)  Hag  Sgggd  Check 

Turn  on  external  air* 

Apply  -9-5  V step  signal  to 
Lipat  of  both  "A"  and  "B" 
servo  amplifiers. 

Record  •?=  ng  sense  • 

Take  a Brush  recording  of 
wing  positions  as  wings 
are  moved  from  stop  to 
stop  rrith  stop  signals* 
Oosiput-a  maximum  wing  speeds* 


t-Ji  | v?..»  v wV..„Ay*«iWJ 

and  wing  idmitT^heek 

Turn  on.  external  sir* 

Apply  30eps  reference  and 

error  signals  to  Intelligence 

Converter  to  give  computer 
monitor  voltages  given  be  low  j 
phase  DOWN,  then  Ur. 


i,‘crrr:hfsftrr?  T Mo-  13 

Page  U of  9 pages. 


Channel  "A0:  lings  against  1 


f!W  *i+r\r*_ 

— - --t-  - 


No  motion. 

■sing 


Mo  Wl  f%  *| 
« ,w*  IU»A 


■T\&Arl 

Wj^VUI 


Set  timer  no  3 see* 

Adjust  signal  to  gi  ve  6 7 
computer  monitor  volt" 

age* 

Read  wing  positions* 

wAtt  Wings*  out  of  tolerance, 
against  CW  stop* 
nBn  Wings?  normal  position* 

Set  timer  to  10  sec* 

AdLjULi  signal  to  give  10  V 
computer  monitor  volt" 

age* 

Read  w*ng  positions* 

n&u  v<M., 

Mitf  falawAnaa  l 

against  CW  stop* 

!IB"  Wingst  normal  position* 

Set  timer  to  23  eec* 

Adjust  signal  to  give  10  V 
computer  monitor  volt- 

age* 

Read  wing  positions* 

1 

B-99 

"A"  lings  t out  of  tolerance, 
against  CW  stop* 

SBW  Wings*  normal  position* 
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Porwbuard  I tea  no*  13 
ftvgpj  5 of  9 page** 

U*  Set  timer  to  22  boo* 

t>)  liiaf  «H  unfll  trt  iH«a  TO  V 

W — -u  — 

computer  monitor  volt- 

fig*?e  ^ 

Set "altitude  to  20,000  ft,  I 

Read  wing  positions,  j "A1 " Wings*  out  of  tolerance, 

against  SW  stop* 

; “5::  sinvv  normal  position* 


5. 


Set  timer  to  22  sec* 

Adjust  signal  to  give  10  V 
computer  monitor  volt- 
age. 

Turn  intercept  switch  CFF ; 
Set  integrator  switch  to 
Normal 

Read  Wir.g  positions# 


r ~ ~ 1 

S nA”  Wings  { V-I  Vi  tuiex  a»ice 
against  Of*  stop, 

| !!3ii  wings j norvftsi  position 


6.  Set  timer  to  22  sec. 

Set  Graham  drive  for  0.5 
ops,  and  apply  signal 
to  input  Intelligence 
Converters 

Adjust  signal  so  that  2 
volt  pk  to  pk  computer 
monitor  -voltage  is 
obtained. 

Read  pk  to  pk  wing  po- 
sitions . 


| "A"  WingsJ  no  motion,  wings 
j against  Ctf  stop. 

s npj si  VHnirq*  normal 


L)  Rolleron  Trim  Adjustment. 

Turn  on  external  air. 

Ground  roll  servo  amplifier 

j jl  *.x  iwrrtni 

XIlpUV  «V  t ifIM 

Adjust  trim  pot  for  Zero 
rolleron  angle  at  center 
ef  backlash. 


Rollerons  trim  normally. 
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Rolleron  Spaed  Cheek 

Turn  on  external  air# 

Apply  +Iu5  V step  signal  tr* 
input  of  roll  servo  amplifier# 

Record  rolls ran  sense# 

I ska  a Brush  recording  of 

rollaron  position  as  rolleron 
is  moved  from  stop  te  stop 
with  step  signals. 

Compute  maximum  rolleron  speed# 


Roll  Rate  Change 

Turn  on  external  air# 

Apply  i+OOcps  signal  from 
Graham  drive  to  Roll 

1 a 

wiioaaoii  Aii^’U'w® 

Vfl'J'V  o4  iWi  a*|  2 4-  aHna  «ratm  mnf  a 

w#b^#«»».ii  m w w#m#w  n«#T  v « mV6 

of  O.lepSj  tnen  0.Ocps# 

Read  pk  to  pk  rolleron  angle. 
Compute  gain  ratio# 


Servo  Amplifier  and  Val^e 
CKecEs 

Turn  on  the  external  air  switch 
Set  meter  number  1 selector 
switch  to  Valve  Test# 


1#  H!l  Wing  Servo  Valve 

Current 

Set  Valve  Test  Selector 
switch  to  ,fAK  monitor# 
Apply  ±2 #5  V step  signal 
to  input  "A0  charnel 
servo  amplifier# 
pAa()  vfliva  current;: 


VfillfA  AHWWAni  aamaAamw 

• W V«M*  V*«V  WWt40  VUMW 


arity  switch  is  changed# 
Meter  reads  high  positive  cur- 
rent# 


Gain  Ratio  i normal 


Rolleron  speed*  normal 
! 
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2.  "Bw  Wing  Servo  Valve 
Current 

2st  Valve  Tf.si  Selector 
switch  to  "B"  monitor* 
APPly  i5'5  V «+.*p  signal 

i/0  lupUw  'i/*1  Cii&uiisl 

servo  3fflplA.fi 8r» 

Read  valve  current* 


3*  Roll  Servo  Valve  Current 

Stit  Valve  Test  Selector 
switch  to  roll  monitor* 
Apply  +4*5  V ?!tep  signal 
to  inpit  roll  servo 
amplifier* 

Read  valve  current* 


Formboard  Item  No.  1> 
Sss*  7 of  5 pages. 


Valve  current  changes  in 


( 

• Valve  current  changes  in 
normal  manner* 


U*  WAW  Wing  Servo  Current 
with Rosistivs  Network 
S^SftTEiated  ‘for  valve 

Set  Valve  Test  Selector 
switch  to  WAB  Test* 
Apply  +2*5  V step  signal 
to  input  "A"  channel 
servo  amplifier* 

Read  valve  current* 


V&ima  cur  re: 
normal 


"*•  climim-  4 — 

VilMliKWw 

manner* 


5*  "B"  Wing  Servo  Current 
with  Resistive  Network 
&a^tituted~^r“falve 

Set  Valve  Teat  Selector 
•witch  to  nBBl  Test. 
Apply  +2S  V step  signal 
to  input  "B"  channel 
servo  amplifier* 

Read  valve  current. 


.irvo 

-Wl. 


Valve  current  changes  in 
normal  manner* 
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6*  Roll  Servo  Current  with 
kesi stive  Network  Sub =>tl- 
Eaied  for  Valve 

Set  Valve  Test  Selector 
<5»itch  to  Roll  Test* 

Apply  +U, 5 V step  sLgnal 

to  input  roll  servo  

amplifier  i j 

Head  valve  current*  j Valve  current  changes  in  j 

i norsal  manner*  ; 


I 


--V-: 
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UNITS 


Power  Supply- 

! m 

Receiver 

NO  | 

Intelligence  Converter 

R 

"A"  Channel  G«rvo 
Amplifier 

j NO  | 

**Bn  Channel  Servo 

Amplifier 

f un  1 

LZJ 

Roll  Servo  Amplifier 

| NO  j 

Autepak 

NO 

a k ' ± *. 


9s  nA5  Channel  Hydraulic 
Valve 


I NO  10,  "ba  Channel  Hydraulic  I N0~] 
' Valve  1 > 


11,  Roll  Channel  Hydraulic 
Valve 


lit.  Roll  Channel  Hydraulic 
Actuator 


j~  HO  | 


I HQ  12*  "A"  Chanficl  i^drsulic  j NO  J 

1 Actuator  *" 


j NO  j 13,  "B"  Channel  Hydraulic  NO 
Actuator  l— — 


LNOJ 
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Formboard  Item  No*  1L 


SYMPTOM 


Mo  output  signal  is  obtained  from  a No*  1 itonitoring  Panel  D.C. 
Amplifier*  Output  terminal  cannot  be  balanced  to  ground* 
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Formoard  J^-eir.  He*  li* 

flags  2 0*  6 pages. 


A / Output  Check 

Apply  a 20cps  signal  froiu 
an  audio  signal  generator 
to  tiW  input  tersiaal*. 
vXek  n n V o jfuTii  at  output 
terminal?  vd-th  aco£~i 


B)  Qain  Control 

Rotate  gain  control  potenti- 
ometer through  its' range. 
Observe  effect  or  cutput* 


C)  ^Output  Zero'*  Control 

Rotate  oontrol  through  it? 
entire  range.  Observe 
effect  on  output. 


No  effect 


No  effect 


D)  Wave  form  Checks  i?ith  D.C. 

Oscilloscope 

A 20cps  signal  is  applied  to 
input  terminals.  The  signals 
appearing  at  the  following 
points  are  observed. 


i 1 


i. 


Output  of  1st  section  of 
tube  V7  (pin  1 to 
ground. 


O /*\  / 


B-106 

CONFIDENTIAL  SECURITY  INFORMATION 


CONHUtNTIAL  SECURITY  INFORMATION 


2»  Output  of  2nd  section  of 
tuba  ??  (pin  6 to 

gTCUIld) 


3.  Output  of  tube  V13  (pin  2 
to  ground) 


A»C»  VoltP-^e  ^easurepiem/j 


Forraboerd  liasn  Mo.  xh 

ftig*  3 of  6 pages. 
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OUNHDfc NUAL  bL-CURITY  INFORmATK 


UfN 


Pic  1,  tube  72?,  to 
ground 


Fcr^oard  Ii^a<  No.  Ilf 

Page  k of  6 pages. 


♦300  V 


7.  Pin  1,  tube  v?fl.  t.e 

gi  OtifiCi 


8.  Pin  7,  tube  V13~  is 

ground  (earns  ~z  pi r.  2, 
tube  V28,  to  ground) 


9-  Pin  5,  tube  V13,  to 
ground 


10.  Pin  2,  tube  VI3,  to 
ground 


Resistance  Checks 
Resistance  measured  from 

tube  pins  to  signal  ground 
with  power  off  and  tubes  in 
place. 


♦122  V 


1.  Tube  V? 


Pin 

Resistance 

Pin 

Boar*  »tiiw 

1 

168  K 

6 

Vi  K 

9 

520  K 

7 

168  K | 

3 

L 

1.6  K 

8 

70  K » 

0 

9 

5 

0 

1 

j 
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i 

! 

I* 


i 

i 


! SAL  dH^UKI ! T SNKJKMA  1 !UN 


2.  Tube  713 


3-  Tube  v26 


hi  Tube  V27 


?•  Tube  V23 


Fombeesti  Item  Uot  lh 
BfcW  5 of  6 pn  ges  < 


04  ~ 

Ee si stance 

T_ 

70  K 

2 

0 

1 

i 

i 

i 

Pin 

1 

A 

l 

R©  R 1 atdTlCe 

118  K i 

V,  A r » i 1 

: tit  i ni  Tjii  : 

! 

i 

Pin 

Hcsist-snc* 

1 

Infinite 



2 

21*0  K 

l 

* 
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UNITS 


Forrcboard  Item  No,  14 
Aig«  6 of  6 pogaa. 


Controls 

I,  HttEpu*  Zsro"  control  j 
(HI) 

1 

\ fcre 

j nv 

V a . 

I 9,  831 

J 

! ns 

2.  Gain  Control  (P-1?) 

NO 

! 10.  R32 

1 

| NO 

Tubes  i 

J.  V 1 

| no  | n.  RUi 

! NO 

1 

i.  in  ’i  > 

1 HA 

l":  : 

1 12 . R?5 

i 

r 

! YES 

i 

5.  V26 

L"d 

| 13.  R69 

| NO 

6.  ?27  1 

1 

MO 

1U.  R75 

1 

| NO 

7*  v?8 


I NO  I 
! | 


15.  rbi 


NO 


Restate: 

or 


! Tin  ! 
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Fonnboard  Item  No,  15 


Sill  PTOK 


No  signal  output  from  either  D.Ce  amplifier  of  the  SwnitcrinK 
Panel  eledtronie  chassis* 


B-lll 


icmcMTi  *|  rrn  iditv  !Mrv^r>k  t ati^m 

Si  S !AL  -'LN^UIM  I i h ii  OniViAl  lC/lN 


■^/^Kinnck 


-*■'■  ■ •;■***.  -i  <«?&  •■  •>>*  • a ..  ifpij*.... 
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Fovg&otrd  It e»  No.  \$ 

ffcge  2 of  9 sages* 


k)  Voltage  check  using  mater  M-l 
on  the  electronic*  chassis 

notate  switsn  SYi-i  to  all 
portions  indicated  and  ob- 
serve voltage  readings* 


i 


All  voltages  are  ?ero 


♦ 


4 


B)  D.C,  voltage  check  of  tubes 
jiTampltfiers  #1  and  Iff? 

Measure  voltagssw  free  the  tube 
pins?  to  ground  eltii  power  one 


1*  Tube  V? 


2*  Tube  V8 


3*  Tube  V13 


All  D.C*  voltages  aero 


U*  iMbe  V14 


5*  Tube  V26 
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Formboard  item  Ho* 
Jag*  .3  ox  9 


15 


'J  t ■»  • — 9 


7»  Tube  v28 


rr-.i — tTftA 
AU»?r  5 C7 


All  D.G.  voltage b zero 


AH  D.C,  voltages  zero 


9 . 


tr*IA 

* JIJ 


4 


10.  Tube  V31 


All  D#C*  voltages  sere 


C)  B.C»  voltaga  checks  of  tubes 
in  power  ettpply 
Measure  voltages  fs-oi  the  tubs 
pins  to  ground  with  power  on. 


1.  Tube  VI 


1 

f, 

1 

* >wa3 
9 

Voltage 

Tow 

Noiaal  Voltage 

mw — g" 

i 

7sre 

«252V 

6 

Zero 

-252V 

8 

Zero 

♦1U3V 

4 


B»ii3 
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Ii> 


2 • Tut>y  V2 


Pins 

~r~ 

u 

/ 

W 

8 


Voltage  Normal  Voltage 
"■U7W T 

Za'roV  2.5V 

Sfel'o*  2.5V 

♦U03V  4-U03V 


3 » Tube  V3 


| A jal5 

Voltage 

l 

Normal  Voltage  • 

! “T“ 

Kero 

~~^W  ! 

9 

*» 

♦370 

♦121  j 

7«  ««  ^ 

WM'*  -V 

£crc  ! 

4 

Zero 

- .i«H  { 

~HV  ; 

; < 
-<* 

i [ V 

-*.•!>  n*s 

i 6 

! 

uoICi  1 

1 

Pina 

1 

Voltage 

VuOY 

Normal  Voltage 

Tgsgr*— 

22 

♦403” 

♦390V 

3 

ZeroV 

♦yooy 

4 

+U0V 

♦260V 

«; 

<+ 

*l,nw 

- KfV^  - 

♦390V 

6 

ZeroV 

♦jUjV 

U. 

w 


6c 


Tube  V?lO 


Tube  V21 
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Pins 

1 

Voltage 

”2S?5t 

Normal  Voltaee 
,3597 — 

5 

2*roV 

-49V 

6 

ZeroV 

«»rr 

**#  1 * 

7 

i 

2eroV 

W.61V 

Pina 

Voltage 

T575T- 

Normal  Voltage 

5 

+U0V 

♦260V 

6 

♦84V 

♦04V 

7 

ZeroV 

ZeroV 

L. 

J 

JUV^ 
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7,  Tuba  V23 


iuDe 


trot. 


?.  Tube.  V25 


D»G«  Voltage  checks  across 
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INSTRUCTIONS  FOR  AK<iiMSTiJRING  THE; 
TP.OUBI£-SHDO!.,ING  FGEMBOARD  ITEMS 


(To  be  given  orally  in  conduction  with 
trouble-shooting  formboard  it*au  N<*»  1} 


This  is  £ test  of  your  ability  to  trouble-shoot  the  Terrie?* 
utissllw  OMU  iwe  &SQvCl^t-^vl  C ■ This  test  will  be  different 

from  any  test  that  you  have  ever  taken  before  s?  please  listen  ts 
the  instructions  carefully. 


The  tost  is  composed  of  a number  of  problems.  In  each  prob- 
lem you  are  given  a symptom  which  describes  a malfunctioning  of 
the  missile  or  a piece  of  missile  test  equipment.  Your  task  is 
to  perform  certain  checks  and  determine  the  cause  of  the  symptom. 


The  first  problem  is  placed  in  front  of  you,  (Examiner  refers 
to  fennboard  item  No.  1 placed  on  table  in  front  of  the  trainee). 
You  will  note  that  on  your  left  there  is  a card  with  the  word 
SYMPTOM  written  on  it.  There  is  a similar  card  for  each  problem. 
The  card  describes  seme  malfunction,  or  out  of  tolerance  condition 
of  the  missile  or-  a piece  of  missile  test  equipment.  A different 
synptoii  Is  given  for  each  problem. 

Read  the  symptom  for  this  first  problem  to  yourself  while 

7 y«n<j  jrr.  . 

"Curing  a Monitoring  Panel  check  on  a Terrie*  Receiver 
the  Beam  Simulator  is  set  for  12  db  error  signal  and  -15 
Aba  range. 


The  Receiver  output  is  measured  and  results  obtained 
are  as  follows:  The  3^  bps  reference  voltage  measures 
sero  volts . Its  normal  value  is  1 to  1.4  volts.  The  30 

/me  A«*Mnv>  »m1 4* a ««a  J?  1 tjl  — — n n 

wr-  fm***;*  ••  vs  JkUO  uviimu.  vtuuc 

is  4.3  to  5.3  volts." 


In  other  words  this  symptom,  tells  yw  tiiat  the  30  ops  sarror  volt- 
age coming  from  the  Receiver  is  normal  but  that  there  is  no  refer- 
ence voltage  present  at  the  Receiver  output. 


C=2 
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Note  that  there  is  a block  diagram  of  the  Terrier  receiver 
acconqponying  this  problem*  You  can  refer  to  this  as  you  trouble- 
shoot this  aymptos:.  la  other  problems  you  may  receive  other  dia- 
grams w which  you  caa  refer* 


On  your  right  is  a board  with  a rrir.tcr  _£  round  paga  inserted 
m it.  This  is  e«il»i  a units  board.  In  each  problem  the  units 
board,  cor  'boards  - there  may  be  more  than  one  - will  list  sections 
or  components  from  which  you  must  select  the  section  or  component 
which  is  defective  and  is  causing  the  symptom. 


With  aspect  to  the  problem  your  job  is  to  determine  whether 


w»v 


1 1 *1  «4>.. 

*w  wu^.  VBV  ax^JCi  w 


( mam  w«a4  «>♦  a 

■ - * 


-.4  4-  1 ' XVa 

x/|  UUC  vijlOUUl 


mixer  (examiner  points  to  unit  2),  the  I,?,  stage  (examiner  points 
to  unit  3)>  or  one  of  the  remaining  stages  which  is  responsible  f 

UiiS  9j  iu^/vCou  • 


We  will  return  to  the  units  ooard,  ia  a moment  but  first  look 
at  the  tve  beards  in  the  middle , the  boards  with  the  rectangular 
blocks.  These  are  called  check  boards.  Thesp  check  boards  list- 
a series  of  checks  that  a technician  might  want  to  make  if  he  were 
actually  working  on  tbs  equipment . For  example,  you  might  want 
to  check  the  D.C.  Voltages  (examiner  points  to  check  A),  or  the 
Crystal  Mixer  ourrent  (examiner  points  to  check  B),  or  you  might 
want  to  observe  the  waveform  appearing  at  the  output  of  the  video 
detector  (examiner  points  to  C-i)„  The  information  that  would  be 
obtained  if  these  checks  were  perforw;d  on  actual  equipment  is 
presented  under  the  rectangular  blocks.  For  exsi^pl1?-  if  wm  lift 
this  block  (examiner  points  to  A)  you  find  out  what  the  output  or 
the  plus  and  minus  200  volt  supplies  ere,  and  also  what  the  dif- 
ference voltage  is.  If  you  lift  this  block  (examiner  points  to  B) 
j,-ou  £—  - Wssst  vSe  crystsl  sixsr  current  rc.  If  you  lift 

this  block  (examiner  points  to  C-l)  you  see  the  waveform  you  would 
actually  see  if  you  were  observing  the  video  detector  output  with 
an  oseiilo- synchro scope. 

In  other  words,  the  check  boards  enable  you  to  get  the  same 
information,  by  lifting  one  of  the  blocks,  that  you  would  get  by 
peiformicg  a check  on  a missile  which  bad  the  malfunction  described 
on  the  symptom  card. 

So  far,  wc  have  described  the  functions  of  the  syiqptcm  card, 
the  check  boards,  and  the  units  board.  Here  are  more  specific 
instructions  about  how  we  can  proceed  to  solve  one  of  these  trouble- 
shooting  problems . Start  by  residing  the  symptom  carefully;  nyOr* 
sure  to  understand  it  as  fully  as  you  can.  Then  look  over  the 
checks  and  units  that  ore  presented  in  the  problem*  Now  lirt  the 
block  frcaa  the  first  check  you  think  it  necessary  to  m»kg  in  order 
to  determine  which  of  the  units  la  the  defective  one.  «t”^w  the 
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revolts  of  this  cheek  and  then,  if  necessary,  proceed  to  -"erform 
whatever  cosbleation  of  checks  you  think  necessary  to  ifLentif”  the 
defective  unit*  The  fewer  blocks  you  ;ift  the  better  will  be* your 
test  «cor^-  When  you  'nave  decided  that  you  'nave  performed  enough 
checks  to  identify  the  defective  unit,  lift  the  round  peg  (examiner 
points  to  one  or  more  of  the  units  pegs)  from  the  unit*  which  cor- 


responds to  your  choice ; If  you  are  correct  you  will  find  the 
vrerd  YES  under  the  peg.  If  you  ore  incorrect  you  will  find  the 
ward  70,  Obviously  all  the  pegs  except  ore  have  the  word  NO  under 
them.  If  you  pull  the  peg  which  has  YES  under  it,  the  problem  is 
solved-  If  you  pull  a peg  which  says  NO  under  it,  you  have  not 
yet  solved  the  problem  and  you  must  continue  to  perform  checke  or 


*«*•!  units  until  you  find  the  unit  marked  YES.  You  are  always 
free,  however,  to  perform  any  check  or  pull  any  unit  that  you  want. 


four  score  on  the  test  is  computed  uv  adding  un  the  total 
writer  of  checks  anc  units  yx?c  Hft  before  jjetr-iag  to  i-.hp  correct 
unit.  As  in  r gsvm=.  of  oojj*  tie  lower  score  is  the  tetter  score' 

that  is,  the  fewer  checks  and  units  lifted  the  more  efficiently* 
you  have  solved  the  problem. 

Do  not  pull  unit  peg?  unless  you  have  enough  check  informa- 
tion to  make  a reasonable  choice:  you  ar_  penalized  more  heavily 
for  pulling  incorrect  units  than  for  raking  checks,  so  if  you  ere 
not  sure  you  have  the  right  answer  you  are  better  off  if  you  per- 
form checks  rather  than  pull  units. 


In  summary,  what  you  have  to  do  in  all  the  problems  in  this 
test  is  as  follows: 


Carefully  read  the  synpten  until  you  are  sure  you 
fully  understand  what  it  says. 


d.  Look  at  the  check  and  units  boards  and  deride  which 

checks  you  want  to  make. 


3.  After  bsvs  pcrforiu3d  a suffici  Eut  IlUhibci  uf  checks 
and  think  that  you  know  which  unit  might  be  defective, 
pull  the  round  peg  from  that  unit.  If  the  word  YES  is 
under  the  peg  the  problem  ia  solved.  If  the  word  NO 

is  under  the  peg  continue  to  perform  checks,  or  to  pull 
units,  in  any  order  you  want  until  you  find  the  unit 
which  has  the  word  YES  next  to  it. 

4.  Remember  that  the  fewer  checks  you  perform  and  the  fever 
units  you  pun  before  locating  the  defective  unit,  the 
better  your  score  will  be.  Also  remember  that  you  are 
penalized  more  for  pulling  an  incorrect  unit  than  for 
performing  a check. 
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While  you  are  taking  the  teat.  I will  record  all  the  checks 
you  pcrfora  ard  all  the  units  you  puli.  New  so  abend  and  work 
the  first  probies. 
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TBCIWICAL  KCTE;  SCCRIHG  Ti%GU3L«-SBOCTJHO  TEST  I»5  m 
MBAffinOSa  UrPCXSMTIOK1 


TLe  prissiify  purpose  of  this  ieeuaieai  no^  li  w indicate  bow 
the  measure  of  information  develop'd  by  Shannon2  offers  a rational 
basis  for  scoring  tbe  trouble -shooting  formboard.  The  trouble- 
shooting  rorovtoard  technique  is  described  in  caspter  2 of  this  re 
port.  Tbe  reading  of  this  chapter  should  precede  the  reading  of 
this  technical  net*. 


At  the  cutset  the  ?.n&logy  between  coraasnication  and  testing 
eo^iqyoa  in  tala  presentation  should  be  m&e  clear-  Oth^r  anal- 
ogies ere  possible;  the  one  presented  here  Is  most  suitable  for 
tbe  present  purpose.  Tbe  communication  process  as  described  by 
Shannon  consists  of  an  information  source,  » transmitter,  a chan- 
nel, a receiver-  end  a destination. 

V In  proficiency  measurement  ana',  achievement  testing,  the  test 

constructor  acts  as  tbs  source,  selecting  the  test  items  to  be  used 
In  their  original  form,  these  items  ere  rarely  statements  of  fact? 

One  oa**  enuals  two* 

Tbs  transmission  process  involves  encoding  this  statement  by  put- 
ting it  into  sultiple  -choice  fora? 

One  plus  one  equals: 

a \ w».  - 

Hk/  AWU 

n \ t— ~ -3 

t !}  uu0  r> 

C)  Seven  <£ecibsis 

S)  Arc  sin  1 


£ 


This  appendix  was  written  by  Robert  Glaser  end  Paul  A. 
Schwarz.  of  the  American  Institute  for  Research. 

2 

Shannon,  C.  £.  and  Weaver,  W.  The  wthematlcal  theory 
of  CQBBsini cation.  Tbe  University  of  Jtlii&cis  treats: 

2FbSra7”£E  . 2 194SU— 
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tent  “•;»»««  as  the  channel,  while  the  subject  acts  as  the  re- 
ceiver, trying;  to  restore  the  original  statement  or  fact*  The 
cncice  he  indicate;;  on  the  answer  sheet  is  the  destination.  In  & 
standard  -auitiple -choice  item  the  examines  supplies  information 
primarily  on  the  baaie  of  hi3  own  knowledge  or  understanding.  In 
9 foranoard  item  the  examinee  is  required  to  obtain  the  necessary 
iuf oj  action  from  the  test  A score  on  a trouble-shooting 

-ors  board  item  should  indicate  the  examinee  ‘a  proficiency  in  doic.tr 

*^r  ““  “ ■“*“  “ 


9 


apply  information. 


A quantitative  measure  may  be  applied  to  this  process.  The 
tester  compile?  statements  of  facts,  By  putting  them  in  u^tirle- 
choiee  _orm  hs  associates  with  each  statement  so  tfuyidgrfaii  aty!? , 
since  now  a choice  has  to  be  made  by  the  examinee  to  arrive  at  the 
original  statement.  The  amount  of  uncertainty  associated  with 
each  statement  will  depend  upon  the  number  of  possible  choices 
introduced.  There  is,  for  exasyle,  mere  useert&infv  associated 
;fwa  ^ situation  where  one  of  tusaty  possibilities  is  to  be  chosen 
t«an  taere  is  when  whe  choice  la  between  only  two  alternatives. 

rccluircd  w«e  tne  correct  choice  in  the 
-u^*y-CuOi«e  situation  than  in  the  two-choice  situation. 

The  quantitative  rseftsure  of  the  amount  of  uncertainty  (from 
Shannon,  associated  with  a multiple  choice  situation  is  given  by 


K " "2Pilo«2Pi 


fij 


Where  Pi  is  the  proteoillty  of  the  1th  choice  being  .elected,  snfi 
-he  i s range  over  all  possible  choices.  The  premise  can  be  made 
that  the  amount  of  information  an  examinee  Must  use  in  the  decod- 
ing operation  is  exactly  equal  to  the  amount  of  uncertainty  intro- 
aucec  by  the  tester  in  encoding.  Thus,  expression  Tl7  is' L 
measure  of  the  bits  of  information  needed  to  restore  -Sfce  original 
message.  For  true-false  items  this  value  is  one  bit;  for  a four  - 
c oice  item,  two  bits;  for  an  eight-choice  item,  three  bits,  otc. 

These  values  were  derived  from  formula  /~l7  by  assuming  the 
probaoilitico  of  the  choices  to  be  equal.  In  the  true-false  case 
the  pi  a were  equal  to  one-hnlf;  in  the  four-choice,  to  one-fourth* 

?^:ch;;ce'  t0  oue-eishth.  The  following  argument  can  be  ' 
preoeuued  for  the  acceptance  of  this  aseunmtion.  S”rr>«se  a tes- 
la admln-l  ntenWl  in  ♦.*.«  

. . 77 — — '“•*'*  «e  not  presentea  to  the  sub- 

ject, though  the  examiner  knows  them; 


Onus  plus  one  equals: 

A) 

B) 


-4 
w J 
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xhe  prcbabi.lity  that  the  subject  will  get  the  correct  answer,  caooe- 
ins  at  random,  is  obviously  or.o-fnu-rr.h.  m-.-.d  the  rboicf.*'?  are  equi- 
probable.  It  nwy  be  ar^uea  tlat  mwu  ti»  actual  choices  are  given, 
this  equality  is  disturbed,  'ihua,  in  cur  previous  example  "seven 
decibels",  involving  numbers  and  units,  may  be  considered  ?i  far  more 
ridiculous  choice  than  any  of  the  others.  But  this  decision  is  not 
part  of  the  a priori  probability.  It  is  made  by  the  subject  In  the 
decoding  process,  and  requires  suae  iufuj.  Motion  input  on  his  part. 

Suppose  a ferniboard  item  with  four  possible  unit  choices  is 
construe ted,  i.e.#  thei e are  four  possibly  defective  units  to  choose 
from,  one  of  which  is  defective.  The  examinee  lifts  a number  of 
check  blocks,  observes  the  results  of  these  procedures  end  then 
pulls  a unit  peg.  If  he  sees  the  word  "B0i!  he  continues  pulling 
checkVolceks  ard/or  unit  pegs  .;  if  the  word  is  '‘YESTBe  goes  on- 
to a new  problem.  Efficiency  of  problem  solving,  in  this  context, 
may  be  operationally  defined  as  the  amount  of  information  obtained 
par  check  procedure.  A measure  of  this  ba  expressed  by  deter- 
mining the  amount  of  information  an  examinee  applies  in  arriving 
at  the  defective  unit  and  dividing  this  quantity  by  the  total  number 
of  check  blocks  lifted. 

A rationale  for  toe  computation  of  the  numerator  of  this  meas- 
ure ; the  amount  of  information  the  examinee  applies  in  arriving  at 
the  defective  unit  can  be  presented  as  follows;  as  previously  in- 
dicated a four -choice  item  contains  two  bits  of  uncertainty.  If 
the  examinee  makes  the  correct  choice  on  his  first  t*.y,  he  has  ap- 
plied (and  therefore  obtained)  two  bits  of  information  and  is  cred- 
ited with  that  amount.  If  he  calve h an  incorrect  choice,  and  chooses 
again,  he  is  then  faced  with  only  three  possibilities.  What  has 
happened  is  that  the  tester,  by  informing  the  examinee  of  his  error, 
has  reduced  the  uncertainty  of  the  problem  situation.  The  tester 
has,  in  effect,  applied  the  information  originally  available  to  the 
examinee  to  apply  in  choosing  between  two  alternatives— the  re- 
jected answer  (probability  one -fourth),  »au  the  three  remaining 
ones  (probability  three -fourths).  Hence  the  information  the  tester 
has  applied  on  the  first  choice  is  given  by; 

Rj-  -/i/4  log  1/4  + 3/4  log  3/4 J 

or  R,  « .81 

After  a first  incorrect  choice,  therefore,  the  examinee  is  left  with 
a situation  that  requires  ?,  arLnue  the  .Cl  bite  applied  by  tester  or 
1.19  bits  of  inf crest ion.  If  he  chooses  correctly  now,  he  has  ap- 
plied that  amount  of  in.lornutiua. 

Similarly,  the  information  associated  with  the  remaining  three 
choices  and  the  two  choice  situation  which  may  occur  can  be  deter- 
mined. The  final  expansion  is: 
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H * ~$l/h  log  1/4  + 3 A log  3/ii)1  - 3/4  (1/3  log 
1/3  + 2/3  log  2/3 )~  + 1/S  (1/2  leg  1/2  + 1/2  log  1/2 }^Jr 

(where  3/4  and  i/2  outbids  the  parentheses  are  weighting  factors 

'-y  the  probability  of  tbs?  second  and  third  choices  occurring  - 
respectively)  ' 


or  H = .81  + .69  .50 


If  the  examinee  chooses  incorrectly  on  his  second  try  and  aazst 
chaoae  again,  he  nay  earn  1.19  minus  .69  or  .50  bits.  If  all  four 
unit  choices  are  selected  the  examinee  has  effectively  applied  zero 
or  no  information. 


A trouble-shooting  formboard  its^i  sc  or-.,  according  to  the 
e coring  technique  previously  described,  consists  of  this  measure 
of  the  amount  of  information  applied  by  the  examine'?  divided  by 

the  totsi  number  of  check  blocks  lifted.  Kus  ratio  yields  the 
amount  of  information  obtained  per  check  procedure . 

In  trouble-shooting  situations  where  the  performance  of  certain 
check  procedures  is  costly,  harmful  or  inordinately  time-consuming, 
it  is  possible  to  assign  weights  to  the  different  checks  in  an  item 
on  the  basis  of  their  'costlines** . A more  costly  procedure  would 
secure  more,  weight  tiian  a less  costly  one;  the  choice  of  a a<or« 
costly  procedure  would  weight  more  heavily  the  denooBimtar  of  the 
scoring  ratio  and  decrease  the  magnitude  of  the  score. 


In  summary,  it  cnouia  cc  pointed  out  that  the  scoring  model 
described  here  involves  the  following  assumptions  and  limitations : 

1.  The  more  possibly  defective  units  involved  in  a trouble- 
shooting situation,  the  more  information  required  to  lo- 
cate the  defective  unit.  Hence,  items  with  a«vre  possible 
solutions  hav*  a larger  I!  value  and  receive  more  weight 
in  the  tot?!,  test  score. 

2.  Before  & trouble -shooting  problem  situation  is  presented 
to  an  examinee,  his  choices  of  alternate  units  are  ?"ui- 

, probable. 

Hie  scores  obtained  from  the  procedure  discussed  here  will  prob- 
ably correlate  highly  with  simpler  scoring  methods.  However,  the 
application  of  a formal  model,  like  information  theory,  not  only 
affords  a logical  basis  for  a scoring  procedure,  but  also  facili- 
tate# the  analysis  of  trouble-shooting  methods  for  the  improve- 
ment of  training  and  on -the- Job  performance. 
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